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This invention relates to improvements in 
cushioning devices for presses of the charac 
ter in which the metal is shaped by means of 
cooperating dies, one of which is reciprocable 

is toward and away from the other, the work be 
ing clamped or held by means of a blank or 
work holding element that co-operates with 
the reciprocable die member, the blank or 
work holder being resisted in its movement in 

10 one direction by a pad, the latter being re 
sisted by the said cushion, and one of the ob 
jects of the invention is to provide improved 
means for varying the resistance pressure 
against which the pad is movable. 

15 A further object is to provide a fluid pres 
sure cushion and fluid pressure controlled 
variable resistance pressure creating means 
against which the pressure pad operates, the 
variable resistance pressure creating means 

20 comprising a double cushion embodying two 
separate fluid controlled cushion elements, 
and improved means whereby the pressure 
in one of said elements may be varied with 
out interfering with the fluid pressure in the 

25 other cushion element. 
To the attainment of these ends and the ac 

complishment of other new and useful ob 
jects as will appear, the invention consists 
in the features of novelty in substantially 

30 the construction, combination and arrange 
ment of the several parts hereinafter more 
fully described and claimed and shown in the 
accompanying drawings illustrating this in 
vention and in which . . . . 

35 Figure 1 is a view partly in elevation, part 
ly in section and partly broken away of a 
cushioning device of this character con 
structed in accordance with the principles of 
this invention. - 

40 Figure 2 is a detail view partly in eleva 
tion, partly in section, partly broken away 
and with parts omitted, showing the position 
of the parts of the cushion when the ram is in 
a raised position. 

45 Figure 3 is a view similar to Figure 2, 
showing the position of the parts when the 
ram is lowered. 

Referring more particularly to the draw 
ings the numeral 10 designates the supporting 

50 base of a press, 11 uprights, 12 a reciprocable 

ram, 13 a reciprocable die which co-operates 
with a die 14, the latter being mounted upon 
the bed of the press. 

Beneath the press is arranged a cushion 
embodying a cylinder, 15 mounted upon a 
suitable support 16, which latter is in turn 
supported preferably from the bed of the 
press by means of hangers 17. Within the 
cylinder 15 is a reciprocable piston 18 to 
which a piston rod 19 is connected, and the 
piston rod in turn is connected with a pres 
sure pad 20 upon which pins or projections 
21 rest, and which pins pass through the bed 
plate and are connected with the blank or 
work holding element 22. 
The ram 12 is reciprocable preferably by 

means of links 23 connected with a crank 
shaft 24 and connected to the shaft is a fly 
wheel 25. 
All of the above referred to parts are of the 

ordinary and well known construction. 
The cylinder 15 is provided with an outlet 
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26 preferably arranged adjacent the bottom 
thereof and communicating with this outlet 
is a valve casing or chamber 27 which is pro 
vided with an opening 28 which serves as an 
"inlet and an outlet for liquid to and from the 
cylinder 15, and the casing 27 is also provided 
with ah opening 29 which serves as an inlet 
for liquid to the cylinder. - 
Communicating with the Erg 28 is a 
E. 80 which receives a supply of liquid 31. 
rom a container or receptacle 32. A fluid 
supply pipe 83 has communication with the 
container 32 preferably adjacent the top 
thereof and in the pipe 38 is arranged a pres 
Sure regulating valve 34 of any desired con 
struction, and a pressure indicating gauge 35. 
The fluid enters the container 32 above the liquid 31, the height of the liquid being indi 
cated by an indicator gauge 36, and forces. 
the liquid from the container through the 
pipe 80 and through the opening 29 into th 
cylinder 15 through the opening 26. 
The opening 29 has communication with 

the pipe.30 and a spring controlled valve 37 
is provided for closing the opening 29 to pre 
yent liquid from flowing out of the cylinder 
15 and into the pipe 30, as shown in Figure 3, 
but will open to permit the liquid to flow from 
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the pipe 30 and into the cylinder 15, as shown 
in Figure 2. 
A valve 38 is provided for controlling the 

point of communication between the opening 
29 and the pipe 30 so that when the valve 38 is 
unseated as shown in Figure 2, liquid under 
pressure in the container 32 will flow into 
the cylinder, past the valve 38, through the 
opening 29 to raise the piston 18. 
When, however, the valve 38 is seated as 

shown in Figure 3, liquid cannot flow into the 
cylinder 15 when the opening 28 is closed. 
A valve 39 is provided for the opening 28 

so that when the opening 28 is closed and the 
iston 18 is lowered, a pressure will be cre 

ated upon the liquid in the cylinder 15, the 
tendency of the pressure being to force the 
liquid out of the cylinder back into the con 
tainer 32. This will be prevented, however, 
by reason of the fact that the valve 37 will 
be closed under such pressure, and the liquid 
can only flow back into the container 32 
through the opening 28 when the valve 39 is . 
unseated. 
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such as from a tank or container 46. 

So long as the valve 39 is seated pressure 
will be built up upon the liquid in the cylin 
der 15 and when such pressure exceeds the 
pressure by means of which the valve 39 is 
seated, the valve will be opened under such 
pressure and the liquid will escape from the 
cylinder back into the container. 

Therefore, in order to vary or control the 
resistance pressure of the liquid in the cylin 
der 15 against which the piston 18 and pres 
sure pad 20 must act to resist the movement 
of the element 22, means are provided for 
varying the pressure exerted upon the valve 
39 to hold the latter seated. . . . 
In the present form of the invention such 

means embodies a pair of cylinders 40-40 
which are supported upon the casing of the 
valve chamber 27. Connected with the valve 
39 is a stem or rod 41 which passes through 

40-40, and connected with this stem are pistons 41-41, reciprocable respectively in 
the cylinders '40-40. These cylinders 40 
other. 
A pipe 44 has communication with the 

cylinder 40 on one side of the piston 41 and 
to the pipe 44 is connected a pipe 46 through 
which fluid under any desired pressure is 
conveyed from any suitable source of supply 

A. 
fluid pressure regulating valve 47 may be 
provided for controlling the pressure of the 
fluid through the pipe 46, and the pressure 
indicating gauge 48 may also be provided. 

Leading from the pipe 46 adjacent the cyl 
inder 40 is an extension 46 which has com 
munication with an opening 46 extending 
through the head of the cylinder 40 to form 
communication between said pipe extension 
46 and the cylinder 40 on one side of the 
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piston 41, so as to admit fiuid into the cylin 
der 40 and also to permit the fluid to escape 
from the cylinder 40. 
An opening 44 is also provided in the 

head of the cylinder 40 on the side of the 
piston 41 opposite to the side on which the 
pipe 44 communicates with the cylinder 40. 
This opening 44 serves as an inlet and also 
an oulet for fluid on one side of the piston 
41 in the cylinder 40". Communicating with 
the opening 44 is a pipe 44 which may be 
supported by means of a suitable bracket 
44°. Connected with the pipe 44 is a two-way 
valve casing 44 having an opening 449 com 
municating with the atmosphere. A branch 
pipe 44 forms communication between the 
pipe 46 and the valve casing 44'. Within 
this valve casing is a three-way valve 44s 
adapted to be adjusted by means of a handle 
44, so as to form communication between the 
pipe 46 through the branch 44 (see Figure 
3), through the valve casing 44, with the 
pipe 44° so that when the valve 44 is in the 
position shown in Figure 3, fluid from the 
pipe 44 will flow into the cylinder 40 be 
neath the piston 41 and also through the pipe 
44 on the top side of the piston 41 to neu 
tralize the pressure on both sides of the pis 
ton. At the same time pressure will flow into 
the cylinder 40 on the top side of the piston 
41 so that the valve 39 will then be held 
against its seat only by the pressure on the 
piston 41. 
When, however, the valve 445 assumes the 

position shown in Figure 2, communication 
will be established from the pipe 46, through 
the pipe 44, into the cylinder 40 above the 
piston 41, and also through the extension 
46, through the opening 46, into the cylinder 
40 above the piston 41. At the same time 
communication will be established from the 
cylinder 40 on the bottom side of the piston 
41 through the opening 44, pipe 44, through 
the valve casing 44 to the atmosphere, 
through the opening 449, thereby allowing 
the fluid on the bottom side of the piston 
41 to escape. At this time the valve 39 will 

and 40 are out of communication with each be held seated by the combined pressure on 
both of the pistons 41 and 41. 

It will therefore be manifest that by ad 
justing the valve 445 the operation of the 
valve 39 may be controlled and the degree of 
resistance pressure with which the valve 39 
is held closed will be controlled by the de 
gree of fluid pressure in the cylinders 40 and 
40 on the top sides of the respective pistons 
41 and 41. : 

In order therefore to vary the resistance 
pressure exerted upon the valve 39 it is only 
necessary to vary or control the fluid pressure. 
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In order to vary the fluid pressure exerted 

upon the valve 39 to hold it seated, the valve. 
445 serves as a means whereby the fluid pres 
sure in the cylinder 40 may be balanced with 
out interfering with the fluid pressure in the 3. 



1,757,788 3 

cylinder 40 so as to reduce the resistance pres 
sure against which the valve 39 must be un 
seated. This is accomplished by positioning 
the valve 44 as shown in Figure 3, so as to 

5 admit fluid pressure from the pipe 44 into 
the cylinder 40 on the bottom side of the pis 
tOn 41. 
When the pressure upon the fluid in the 

cylinder 15 overcomes the pressure in the 
cylinders 40 and 40 the valve 39 will be un 
seated and the liquid will flow through the 
pipe 30 back into the container 32 assuming 
that the valve 38 is closed. 

v After the piston 18 has reached the limit 
15 of its lowermost movement and when the 

pressure in the cylinder 15 is overcome by 
the pressure in the cylinders 40-40, the valve 
39 will be seated and the piston 18 will re 
main in its lowermost position until the 

20 liquid from the container 32 is again forced 
back into the cylinder 15 through the open 
ing 26. This will occur when the valve 38 is 
open. Assuming the valve 38 to be open as 
shown in Figures 1 and 2, and the valve 39 

25 is closed, it will be manifest that the liquid 
will flow from the pipe 30, past the valve 38, 
through the opening 29, past the valve 37, 
through the opening 26, into the cylinder 15 
to raise the piston 18. 

20 The admission of the liquid into the cylin 
der 15 to raise the piston.18 may be controlled 
at any predetermined point in the cycle of 
operation of the press, but the valve 38, which 
controls the return of the piston 18, is prefer 

35 ably operated at a time in the cycle of oper 
ation of the press so as to prevent the piston 
18 and the pressure pad 20 from immediately 
following the ram and die 13 when the latter 
start to recede. In other words, so that the 

40 piston 18 will be retained for a predetermined 
period of time at the limit of its lowermost 
stroke. This is accomplished by controlling 
the operation of the valve 38. . . . 

In the present form of the invention this 
45 valve is controlled from a movable part of 

the press such as the crank shaft 24 through 
the medium of a rod or link 49 which is pref 
erably jointed as at 49 and is connected to the 
crank and passes loosely through an arm 50 

to connected with a shaft 51 that is journaled 
in a suitable bracket 52. On the end of the 
rod is an adjustable collar 53 with which a 
portion 54 on the arm 50 is adapted to 
engage. 

Connected also with the shaft 51 is another 
arm 55 and this arm is connected by means 

5 

of a link 56 with an arm 57 of a bell crank. 
lever, the latter being pivotally supported 
as at 58 to a bracket 59. The other arm 60 

GJ of the bell crank lever is connected by means 
of a link 61 to an arm 62 on a rock shaft 63. 
Connected with the rockshaft 63 is an arm 64 
which engages beteween spaced shoulders or 
collars 65 on the stem 66 of the valve 38. A 

65 spring 67 is connected by one end with the 

arm 62 and is anchored to a fixed support by 
its other end. The normal tendency of the 
spring 67 is to move the valve 38 in a direc 
tion to seat the latter. 
When pressure is exerted upon the liquid 

in the cylinder 15 such pressure will be pre 
vented from acting upon the valve 38 to un 
seat the latter by reason of the valve 37 clos 
ing under such pressure. The only exit under 
these conditions for the liquid from the cylin 
der 15 is through the opening 28, but as this 
opening is closed by the valve 39 under a 
predetermined resistance pressure, it will be 
manifest that the only escape for the liquid 
from the cylinder 15 when the valves 37 and 
38 are closed, will be through the opening 28. 
The valve 44 is adapted to be automatical 

ly operated at predetermined times in the 
cycle of operation of the press and any suit 
able means may be provided for accomplish 
ing this result. A simple and efficient means 
embodies a pair of arms or fingers 68-69 
which are secured to the rod 49. The arm 
44' of the valve 445 is provided with a lateral 
extension 70 which is arranged within the 
path of reciprocatory movement of the arms 
68-69. When the rod 49 is raised the arm 68 will engage the projection 70 and move the 
valve 44s in one direction, at a predetermined 
time in the cycle of operation of the press. 
When the rod 49 is lowered the arm 69 will 
engage the projection 70 on the arm 44' and 
move the valve 44s in the opposite direction 
at another predetermined time in the cycle 
of operation of the press, with the result that 
the valve 44s will be automatically shifted 
during the reciprocatory movement of the 
rod 49. 

It is thought that the operation of this de 
vice will be clearly understood from the fore 
going without further explanation. 
The valve 38, however, will be unseated by 

the engagement of the shoulder or collar 53 
with the arm 50 at a predetermined time in 
the cycle of operation of the press, that is 
after the ram has started to ascend, the col 
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lar 53 being adjusted to engage a rock arm 
50 at such point. This will raise the arm 50 
and also the arm 55 causing the link 56 to 
raise the arm 57 to shift the arm 60 to cause 
the link 61 to rock the shaft 63 in a direction 
to unseat the valve 38 against the stress of 
the spring 67. 
When the ram 12 starts to descend, the 

shoulder or collar 53 will have a tendency to 
move away from the arm 50, but the spring 
67- will cause the arm 50 to follow the collar 
53 and will close the valve 38. The valve 38 
will be closed before the ram reaches the 
limit of its downward movement, and for this 
reason the rod 49 slides loosely through the 
arm 50. 
While the preferred form of the invention 

has been herein shown and described, it is to 
be understood that various changes may be 
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made in the details of construction and in 
the combination and arrangement of the sev 
eral parts, within the scope of the claims, 
without departing from the spirit of this in 
vention. 
What is claimed as new is:- 
1. In a sheet metal press a pressure pad, a 

cushion for resisting the movement of the 
pad in one direction, means for creating a 
variable resistance pressure in said cushion, 
said means embodying two fluid pressure 
controlled elements, and means for varying 
the fluid pressure in one of said elements 
independently of the other of said elements. 

2. In a sheet metal press a pressure pad, a 
cushion for sisting the movement of the pad 
in one direction, means for creating a variable 
resistance pressure in said cushion, said means 
embodying two fluid pressure controlled ele 
ments, and means responsive in its operation 
to the operation of a movable part of the 
press, for varying the fluid pressure in one 
of said elements independently of the other 
of said elements. 

3. In a sheet metal press a pressure pad, a 
cushion for resisting the movement of the 
pad in one direction, means for creating a va 
riable resistance pressure in said cushion, 
said means embodying two fluid pressure con 
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trolled elements, and means for neutralizing 
the fluid pressure of one of said elements 
while the fluid pressure of the other of said 
elements remains active. 

4. In a sheet metal press a pressure pad, a 
cushion for resisting the movement of the 
pad in one direction, means for creating a 
variable resistance pressure in said cushion, 
said means embodying two fluid pressure con 
trolled elements, and means for neutralizing 
the fluid pressure of one of said elements in 
dependently of the other element, the said 
means being also operable to establish a uni 
form fluid pressure in both of said elements. 

5. In a sheet metal press a pressure pad, a 
cushion for resisting the movement of the pad 
in one direction, means for creating a vari 
able resistance pressure in said cushion, said 
means embodying two fluid controlled ele 
ments out of communication with each other, 
means for supplying fluid under pressure 
to said elements to create a predetermined 
pressure in the elements independent of each 
other, and means for varying the fluid pres 
sure of one of said elements while the other of 
said elements maintains its predetermined 
pressure. . 

6. In a sheet metal press a pressure pad, a 
cushion for resisting the movement of the pad 
in one direction, means for creating a vari 
able resistance pressure in said cushion, said 
means embodying two fluid controlled ele 
ments out of communication with each other, 
means for supplying fluid under pressure to 
said elements to create a predetermined pres 
sure in the elements, independent of each 
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other, and means responsive in its operation 
to a movable part of the press for varying the 
fluid pressure of one of said elements while 
the other of said elements maintains its pre 
determined pressure. 

7. In a sheet metal press a pressure pad, a 
cushion for resisting the movement of the 
pad in one direction, means for creating a 
variable resistance pressure in said cushion, 
said means embodying two fluid controlled 
elements out of communication with each 
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other, means for supplying fluid under pres- . 
sure to said elements to create a predeter 
mined pressure in the elements independent 
of each other, means rendered effective at a 
predetermined time in the cycle of operation 
of the press for varying the fluid pressure 
of one of said elements while maintaining 
the said predetermined fluid pressure of the 
other of said elements, and means whereby 
the time of operation of the last said means 
in the cycle of operation of the press may 
be varied. 

8. In a sheet metal press a pressure pad, 
means for resisting the movement of the pad 
in one direction, means for creating a variable 
resistance pressure to the movement of said 
pad, the last said means embodying a pair of 
cylinder and piston elements, means for sup 
plying fluid under pressure to said cylinders 
independently of each other to establish pre 
determined fluid pressures in Said cylinders, 
and means for reducing the pressure in one of 
said cylinders while the said predetermined 
pressure is maintained in the other of said 
cylinders. 

9. In a sheet metal press a pressure pad, 
means for resisting the movement of the pad 
in one direction, means for creating a vari 
able resistance pressure to the movement of 
saidpad, the last said means embodying a pair 
of cylinder and piston elements, means for 
supplying fluid under pressure to said cylin 
ders independently of each other to establish 
predetermined fluid pressures in said cylin 
ders, and means controlled in its action by a 
movable part of the press for reducing the 
pressure in one of said cylinders while the 
said predetermined pressure is maintained in 
the other said cylinders. 
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10. In a sheet metal press a pressure pad, 
means resisting the movement of the pad in 
one direction, means for causing said resist 
ance to be variable, the last said means em bodying a pair of cylinders and pistons in 
dividual thereto, means common to said cyl 
inders for supplying fluid thereto under a 
Edie pressure, and means for re ucing the pressure in one of said cylinders 
while the fluid is maintained at said predeter 
mined pressure in the other of the cylinders. 

11. In a sheet metal press a pressure pad 
means for resisting the movement of the pad 
in one direction, means for causing said re 
sistance to be variable, the last said means em 
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bodying a pair of cylinders and pistons in 
dividual thereto, means for supplying fluid 
pressure to each of the cylinders on one side 
of the respective pistons, means for supply 
ing said fluid pressure on the opposite side of 
one of said pistons to neutralize the fluid pres 
sure on the opposite side of the last said pis 
ton, and means for controlling the last said 
e.S. 

12. In a sheet metal press a pressure pad 
means for resisting the movement of the paid 
in one direction, means for causing said re 
sistance to be variable, the last said means em 
bodying a pair of cylinders and Rist in 
dividual thereto, means for supplying fluid 
pressure to each of the cylinders on one side 
of the respective pistons, means for supply 
ing said fluid pressure on the opposite side 
of one of said pistons to neutralize the fluid 
pressure on the opposite side of the last said 
piston, and means operable at a predeter 
mined time in the cycle of operation of the 
press to control the last said means. 

18. In a sheet metal press a pressure pad 
25 means for resisting the movement of the pad 

in one direction, means for causing said re 
sistance to be variable, the last said means 
embodying a pair of cylinders and pistons in 
dividual thereto, means for supplying fluid 

so pressure to each of the cylinders on one side 
of the respective pistons, means for supply 
ing said fluid pressure on the opposite side 
of one of said pistons to neutralize the fluid 
pressure on the opposite side of the last said 

ss piston, and means operable by a movable 
part of the press for controlling the last said 
BS, 
14. In a sheet metal press a pressure pad, 

means for resisting the movement of the pad 
40 in one direction, means for causing said re 

sistance to be variable, the last said means embodying a pair of cylinders and pistons in 
dividual thereto, means for supplying fluid 
pressure to each of the cylinders on one side 

45 of the respective pistons, means for supply 
ing said fluid pressure on the opposite side 
of one of said pistons to neutralize the fluid 
pressure on the opposite side of the last said 
piston, and means embodying a two-way valve 

50 device for controlling the last recited means. 
In testimony whereof I have signed my 

name to this specification, on this 21st day 
of January, A. D. 1929. . . 

FREDRICH. J. RODE, 
SS 
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