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UNITED STATES PATENT OFFICE. 
DAVID STRAND, OF CHICAGO, ILLINOIs, ASSIGNOR, BY MESNE ASSIGNMENTs, To 

RUDOLPH. W. GLASNER, OF CHICAGO, ILLINOIs. 
DIE-CUSHION. 

1354,785. 
Application filed May 7, 1918. Serial No. 233,084, 

To all whom it may concern: 8 
Beit known that I, DAVID STRAND, a citi 

zen of the United States, residing at Chi 
cago, in Cook county, State of Illinois, have 
invented certain and useful.Improve 
ments in Die-Cushions, of which the fol 
lowing is a specification. . . . 
This invention relates to improvements 

cushions of the fluid pressure type 
adapted to be secured to a 
by the same may be readily attached to or 
detached from the machine as a single unit, 
and one of the objects of the invention is to 
provide an improved self-contained unitary 
device of this character embodying means 
constituting a self-pumping mechanism for 
supplying fluid to the cushion. 

20 
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A further object is to provide anim 
proved device of this character which will be 
simple, durable, and compact in construc 
tion and effective and efficient in operation 
To the accomplishment of these ends, and 

the equipment of other new and useful ob 
jects as will appear, the invention consists 
in the features of novelty in substantially 
the construction, combination, and arrange 
ment of the several parts hereinafter more 
fully described and claimed and shown in the accompanying drawings, in which :- 

Figure 1 is a vertical sectional view of a 
portion of a die press having a cushion at 
tached thereto constructed in accordance 
with the principles of this invention. 

Fig. 2 is a view similar to Fig. 1 of 
another form. 

Fig. 3 is a similar view of another form 
of the invention. . . 

Fig. 4 is a similar view of another form 
of the invention. 

Fig. 5 is a similar view 
of the invention. r , 

Fig. 6 is a similar view of still another 
form of the invention. 

Referring more particularly to the draw 
ings, the numeral 10 designates generally a 
bolster plate of a die press having mount 
ed thereon a die, holding plate 11, in which 
is arranged a cutting die 12 which encom 
passes a forming block 13. A pressure ring 
14 is preferably disposed between the form 
ing block and the cutting die 12, which co 
operates with a cutting die 15, the latter 
heing mounted upon a reciprocating mem 

of another form 

Specification of Letters Patent. 

a die press, where 
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ber or structure 16, as heretofore known in 
machines of this character. 
Connected with the machine in a manner 

to coöperate with the pressure ring 14 is a 
fluid pressure cushion which preferably 
comprises two cylinder members 16, 17 hav 
ing their respective outer ends 18, 19 closed 

55 

60 
With the adjacent ends open and telescoping 
with each other, so as to form a chamber 
or receptacle within the cushion and in 
which chamber of the receptacle a lubricant 
20 is adapted to be held. The element 17 of 

... the cushion preferably serves in the ca 
pacity of a piston element and may be con 
structed in any desirable or suitable man 
ner, but preferably comprises a section 21 
which telescopes with the elements 17, and 
the two are held together in any desired or 
suitable manner, such as by means of fas 
tening devices 23 in the form of screws 
which pass loosely through the closed end 
19 of the element 17, and then have engage 
ment with the element 21 so that the parts 
may be relatively adjusted. The open end 
of the element 21 is preferably shaped to 
form a seat 23 which extends circumferen 
tially of the element 21; and the free end 
24 of the element 17 terminates short of the 
seat 23 SO as to form a space for packing 
material 25 arranged therein, and which 
packing material is adapted to contact with 
the inner face of the wall of the element 16. 
... It will be manifest that with this con 

65 

70 

75 

80 

85 

struction, and when the lubricant 20 is held 
within the cushion, and when a reciprocat 
ing or relative movement is imparted to the 
members of the cushion, the packing will be 
moved into and out of the lubricant 20, and 
when it is desired, the elements 17, 21 may 

90 

be adjusted relatively to each other so as to 
force the packing against the wall of the 
element 16. 
The cushion thus formed is adapted to 

be secured to the machine in any desired or 
suitable manner, preferably by means of tie 
rods. 26 which have engagement at one end 
with the closed end 18 of the element 16 and 
are connected by their other ends with an 
annular member 27 preferably provided 
with a shoulder 28 adapted to engage and 
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rest upon the upper edge of the element 16. 
The ring or element 27 is connected with a 
stationary portion of the machine, by means 

105 
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of suitable additional tie rods 29. It will 
thus be manifest that when it is desired, 
this cushion may be readily attached to or 
detached from the machine as a single unit. 

Resting upon the closed end 19 of the ele 
ment 17 is a pin plate 30 with which the 
pins 31 contact or have engagement, and 
which pins 31 coöperate with the pressure 
ring 14, so that when the pressure ring 14 
is depressed, the element 17 of the cushion 
will also be depressed to cause a compres 
sion within the cylinder, and this is accom 
plished through the medium of the pins 31 
and plate 30 disposed between the pressure 
ring 14 and the end of the element 17. 

ir is supplied to the cushion in any de 
sired or suitable manner, preferably by 
means of a pumping apparatus which, in the 
form' of the invention shown in Figs. 1 and 
2, comprise a stationary piston element 32 
which is secured to any fixed portion of the 
cushion, preferably the end 18 of the ele 
ment 16 by means of suitable fastening de 
vices 33, and a cylinder element 34 pref 
erably arranged within the cushion, is con 
nected with the movable element 17 in any 
suitable manner such as by means of the 
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fastening screws 22, so that when the ele 
ments 17, 16 are moved relatively with rela 
tion to each other, the cylinder element 34 
will pass over the piston element 32 and any 
air which has been drawn into the cylinder 34 
will be forced therefrom through the valved 
controlled outlet 35 into the cushion. The 
supply of air for the pump mechanism is 
drawn from the atmosphere through a suit 
able inlet opening 36 controlled by a valve 37 
and a packing box 38 is provided between 
the cylinder 34 and piston element 32, as 
will be understood. 
The pressure within the cylinder is main 

tained substantially, constant and this is ac 
complished by means of a suitable outlet 39 
which extends preferably through the closed. 
end 18 of the element 16 and terminates at 
a point above the level of the lubricant 20 
therein. Connected with this outlet 39 is a 
valve 40 adapted to be actuated under an ab 
normal pressure, and which valve may be 
of any desirable or suitable construction 
adapted to be set so as to maintain a prede 
termined pressure, but when the pressure is 
excessive, the valve will yield and the air or 
fluid will pass therefrom into the atmosphere. 
A pressure gage 41 may be provided, which 
is connected with the valve 40, and by means 
of which pressure gage the predetermined 
pressure may be determined. 
In the form of the invention shown in 

Fig. 1, a plurality of pump devices are 
shown as being arranged within the cushion, 
but in the form of the invention shown in 
Fig. 2, a single pump apparatus is disclosed, 
and in this form of the inve?ition the pres 

65 sure within the cushion is maintained sub 

1,354,785 

stantially constant by means of a suitable 
compressed air tank 42 which has communi 
cation with the interior of the cushion by 
means of a pipe 43, so that as the cushion is 
operated and as the pressure is created, the 
fluid will flow freely into and out of the 
cushion and out of and into the tank 42. 

In the form of the invention shown in 
Fig. 3, the pump devices are disposed ex 
terior of the cushion and have connection 
with the cushion through the medium of 
suitably connecting pipes 44, and which con 
nections are controlled by a valve 45, the 
free end 46 of the connecting pipes 44 extend 
into the cushion and terminate at a point 
above the level of the lubricant 20 therein. 
In the form of the invention shown in 

Fig. 4, the pumping apparatus consists es 
sentially of a cylinder element 47, which is 
preferably arranged interior of the cushion 
and has an opening 48 through the closed 
end 18 of the element 16. The closed end 49 
of the cylinder 47 is provided with an open 
ing 50 controlled by a valve 51 and a piston 
52 having a valve opening 53, which is ar 
ranged to reciprocate within the cylinder 47. 
This piston 52 is provided with a piston rod 
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54 surrounding which is an adjustable collar . 
or nut 55; one end of the nut engages a stop 
device 56 on the piston rod 54 and the other 
end 57 terminates short of the piston 52 and 
against the end 57 of which nut 55 one end 
of a coiled spring 58 rests. This spring en 
compasses the piston rod. 54 and the other 
end of the spring engages and rests against 
the face of the piston 52. 
The piston is supported in any desirable 

or suitable manner, preferably by means of 
a bar or member 59 through which the nut or 
collar 55 is threaded and the bar or member 
59 is itself supported, preferably by means 
of a suitable number of bars 60 which have 
an adjustable connection with the bar 59, 
preferably by passing loosely therethrough 
and which are held in position by means of 
suitable fastening devices 61, such as screws 
or the like. The other ends of the bars 60 are 
preferably detachably connected with the 
pin plate 30. 
With this improved construction it will 

be manifest that when the pressure ring 14 
is operated to depress the pin plate 30, the 
latter will, through the medium of the bars 
60 and 59 move the piston 52 in the cylinder 
46 and this will cause air to pass through the 
valved opening 53 into the space between the 
end 49 of the cylinder 47 and the piston 52, 
to be discharged therefrom through the 
opening 50 into the cushion to be compressed 
therein. The pressure may be maintained 
substantially constant in the cushion, in this 
form of the device, in any suitable manner, 
here shown as the compressed air" tank 42, 
which has communication with the interior 
of the cushion through the pipe 43, and, if 
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desired, an automatically operating valve 62 
may be also provided in this connection 43, 
by means of which a predetermined pressure 
in the cushion may be obtained. . 
By the provision of the adjustable nut 53 

it will be manifest that by adjusting the 
same with respect to the bar 59, the rela 
tive movement of the piston 52 with respect 
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to the cylinder 47 may be varied while the 
stroke or relative movement of the cushion 
elements will an constant and by this 
means, it will b 
may be varied. 

It is thought that the operation of this 
improved apparatus will be clearly under 
stood from the above description, but briefly 
stated it is as follows: 
Assuming that a metal sheet has been 

manifest that the pressure 

placed on the part 12, the member 16 and 
its associated elements descend, the coöper 
ating cutting dies 15 and 12 acting to cut 
out a blank of the proper size and shape, 
the die 15 entering the die 12, as will be, 
readily understood. As it does so, the mar-, 
ginal portion of the blank will be gripped 
or clamped between the pressure ring 14 and 
the lower face of the punch or die 15. Dur 
ing the continued descent of the part 16, 
the pressure ring 14, which is forced down 
Wardly by it, is pressed upwardly, securely 
clamping the sheet metal blank by reason 
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of the action of the compressed air in the 
cushion acting against the moving member 
17 of the cushion, it being understood that 
the pressure, of course, is to be regulated 
either by the valve 40 when used or the com 
pressed air tank 42 when that form is used. 
The downward movement of the pressure 
ring 14, of course, causes a relative move 
ment of the cushion elements, one with rela 
tion to the other, and a portion of the air 
within the cushion, will be forced out of 
the outlet 39, when the pressure exceeds the 
predetermined pressure to which the valve 
40 is set; and this, it will be manifest, will 
maintain the pressure substantially constant 
within the cushion. 
The pressure around the ring, that is, 

around the forming block 13, is also sub 
stantially uniform. In thus pressing the 
sheet downwardly it is formed or drawn 
into shape around the fixed forming block 
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13, the co-acting descending part 15 and 14 
during this operation, clamping the edge of 
the blank sufficiently to prevent its wrin 
kling or folding, but not sufficient, however, 
to cause the article being formed to tear or 
become severed. 

It will also be obvious that, during the 
relative movement of the elements 16, 17 of 
the cushion, air will be pumped into the 
cushion by means of the pumping apparatus. 

It is sometimes desirable, to slightly re 
lease the gripping movement of the pressure 

65 ring 14 and the die member 15, slightly in 

8. 

advance of the forming operation, so as to 
permit the blank to slip slightly. This may 
be accomplished in any desirable or suitable 
manner, but preferably by means of arms or 
bars 63 which latter are preferably con 
nected by means of a bar or plate 64, that is 
adapted to rest upon the closed end 19 of the 
cushion and upon which plate or member 64 
the pin plate 65 also rests. These bars or 
members 63 project upwardly and into the 
path of movement of the descending ele 
ment 16, so as to be engaged by the latter 
at a point just before the cutting die. 15 

70 
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commences to enter the die 12, and when the 
element 16 engages the ends of these ele 
ments 63, the element 17 of the cushion will be slightly depressed, allowing the pressure 
ring 14 to recede slightly and thereby re 
lease the blank. An adjusting device 65 
may be connected with the ends of the bars 
or members 63 for regulating the time at 
which this releasing movement will take 
place. These adjusting devices 65 mav be 
in the form of nuts or collars screwed upon 
the threaded extremity 66 of the bars 63 
and held in their adjusted positions by 
means of nuts or collars 67. 
If desired, a portion of the air within the 

cushion may be emploved as a means for cleaning or blowing off particles from the 
pressure ring 14 or the die 12, and to that 
end there may be provided a nozzle 68, with 
which is connected a tube or pipe 69, the 
free end of which extends.into the cushion 
and terminates as at 70 at a point above the 
level of the lubricant therein, so that when 
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the element 17 is forced into the element 16 
of the cushion, a portion of the air will be 
forced through the pipe 69 to be discharged 
through the nozzle 68 against the work, and 
which nozzle may be supported by a suitable 
bracket 71 supported to a fixed portion of 
the machine. 
While the preferred forms of the inven 

tion have been herein shown and described, 
it is obvious that various changes may be 
made in the details of construction and in 
the combination and arrangement of the 
Several parts, within the Scope of the claims 
without departing from the spirit of this 
invention. 
What is claimed as new is:- ... " 
1. The combination of a forming block, 

means adapted to grip a sheet metal blank, 
means to move said gripping means and 
block relatively one with relation to the 
other to cause the shaping of the blank over 
the block, and a fluid pressure cushion act 
ing on said blank, gripping means during 
such relative movement of said gripping 
means and block, said cushion embodying 
relatively movable opposed coöperating 
cylindrical elements, each element having 
an open and a closed end, the open ends 
of the elements telescoping, one of said ele 
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ments being fixed and the other of said ele 
ments being operatively related to the said 
gripping means, said cushion also embody 
ing means whereby the relative movement 
of the cushion elements will supply fluid 
between the said elements. - a . 

2. The combination of a forming block, 
means adapted to grip a sheet metal blank, 
means to move said gripping means and 
block relatively one with relation to the 
other to cause the shaping of the blank over 
the block, and a fluid pressure cushion act 
ing on said blank-gripping means during 
such relative movement of said gripping 
means and block, said cushion embodying 
relatively movable opposed coöperating 
cylindrical elements, each element, having 
an open and a closed end, the open ends of 
the elements telescoping, one of Said ele 
ments being fixed, the other of the said ele 
ments being responsive in its operation to 
the operation of the said gripping means, 
and provisions whereby fluid will be Sup 
plied to the cushion by the relative move 
ment of the said elements. 

3. The combination of a forming block, 
means adapted to rip a sheet metal blank, 
means to move said gripping means and 
block relatively one with relation to the 
other to cause the shaping of the blank over 
the block, and a fluid pressure cushion act 
ing on said blank gripping means during 
such relative movement of said gripping 
means and block, said cushion being freely 
detachable and self-contained and embody 
ing relatively movable opposed coöperating 
cylindrical elements having open telescop 
ing ends, one of said elements being fixed, 
the other of said elements being responsive 
in its operation to the operation of said 
gripping means, and provisions whereby 
fluid will be supplied between the elements 
by the relative movement of the said ele 
mentS. 

4. The combination of a forming block, 
means adapted to grip a sheet metal blank, 
means to move said gripping means and 
block. relatively one with relation to the 
other to cause the shaping of the blank over 
the block, and a fluid pressure cushion act 
ing on said blank gripping means and block, 
said cushion being freely detachable and 
'self-contained and embodying relatively 
movable opposed coöperating cylindrical 
elements having open telescoping ends, one 
of said elements being fixed, the other of 
said elements being responsive in its opera 
tion to the operation of the said gripping 
means, provisions whereby fluid will be 
supplied between the elements by the rela 
tive movement of the said elements, and 
means whereby the pressure within the cush 
ion will be automatically controlled. 

65 
5. The combination of a forming block, 

means adapted to grip a sheet metal blank, 
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means to move said gripping means and 
block relatively, one with relation to the 
other to cause the shaping of the blank over 
the block, and a self-contained and freely 
detachable fluid pressure cushion acting on 
said blank gripping means during such 
relative movement of said gripping means 
and block, said cushion embodying opposed 
cylindrical elements having open telescop 
ing ends, one of said elements being fixed, 
the other element being operatively related 
to the said gripping means, one of said ele 
ments forming an oil chamber into which 
the other element telescopes, means whereby 
the relative movement of the cushion ele 
ments will supply fluid between the cushion 
elements, there being an outlet for the fluid 
leading from between the elements, and 
means for controlling said outlet. 

6. The combination of a forming block, 
means adapted to grip a sheet, metal blank, 
means to move said gripping means and 
block relatively one with relation to the 
other to cause the shaping of the blank over 
the block, and a fluid pressure cushion act 
ing on said blank gripping means during 
Such relative movement of said gripping 
means and block, said cushion embodying 
relatively movable opposed coöperating 
cylindrical elements, each element having 
an open and a closed end, the open ends of 
the elements telescoping, one of said ele 
ments being fixed and the other of said ele 
ments being operatively related to the said 
gripping means, said cushion also embody 
ing means whereby the relative movement 
of the cushion elements will supply fluid 
between the said elements, the last recited 
means embodying a pump structure carried 
with the said cushion. 

7. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, Said cushion embodying 
opposed relatively movable cylindrical ele 
ments having their outer ends closed and 
their inner ends open and telescoping, means 
for anchoring one of the said elements, one 
of the elements constituting an oil chamber 
into and out of which oil the other elements 
move, means, whereby the relative movement 
of the said elements will supply fluid to be 
compressed between the said elements, there 
being an outlet for the fluid leading from 
between the elements above the level of the 
oil in the cushion. s 

8. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embody ing opposed relatively movable cylinder ele 
ments having their outer ends closed and 
their inner ends open and telescoping, means 
for anchoring one of the said elements, one 
of the elements constituting an oil chamber 
into and out of which oil the other element 
moves, means whereby the relative move 
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ment of the said elements will supply fluid 
to be compressed between the said elements, 
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and means for maintaining a substantially 
unvarying pressure in the cushion between 
said elements. 

9. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer ends and open 
telescoping inner ends, means for anchoring 
One of the said elements, a pump structure 
carried with the cushion and adapted to 
supply fluid to the cushion by the relative 
movement of the said elements, and means 
for maintaining a predetermined pressure 
in the cushion. - 

10. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments, having closed outer and open tele 
scoping inner ends, means for anchoring one 
of the said elements, means whereby the 
relative movement of said elements will sup 
ply fluid to the cushion to be compressed 
therein, means for maintaining a predeter 
mined pressure in the cushion, one of said 
elements embodying telescoping sections, 
one of the sections having a packing seat, 
packing between the said sections and en 
gaging said seat, and means adjustably se 
curing the said sections together for hold 
ing and compressing said packing, said 
packing forming a fluid tight joint between 
the cushion elements. 

11. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable telescoping cyl 
inder elements having closed outer ends, 
means for anchoring one of the elements, 
said means embodying a tubular element se 
cured to the end of one of the cushion ele 
ments and passing through the other cush 
ion element and upon which the latter slides, 
a fastening device passing through the tubu 
lar element, one end of the fastening de 
vice extending beyond one end of the tubu 
lar element, said fastening device having a 
shoulder engaging the other end of the tubu 
lar element, and means whereby the rela 
tive movement of the cushion elements will 
supply fluid to the cushion to be compressed 
between the cushion elements. 

12. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 

60 
opposed relatively movable telescoping cyl 
inder elements having closed outer ends, 
means for anchoring one of the elements, 
said means embodying mechanism secured 
to one of the cushion elements and anchored 
to a fixed part of the machine, means where 

65 by the relative movement of the cushion ele 

ments will supply fluid to the cushion to be 
compressed between the cushion elements, 
one of the cushion elements forming a lubri 
cant receiver, there being an outlet leading 
from the cushion from above the lubricant, 
and means for controlling said outlet. 

13. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer ends and open 
telescoping inner ends, means for anchor 
ing one of the said elements, a pump struc 
ture carried with the cushion and adapted 
to supply fluid to the cushion by the relative 
movement of the said elements, and means 
for maintaining a predetermined pressure 
in the cushion, said pump structure being 
located within the cushion and being dis 
posed between the said cushion elements. 

14. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer ends and open 
telescoping inner ends, means for anchoring 
one of the said elements, a pump structure 
carried with the cushion and adapted to 
supply fluid to the cushion by the relative 
movement of the said elements, means for 
maintaining a predetermined pressure, in 
the cushion, saidpump structure embodying 
a cylinder and piston, said pump cylinder 
being connected with one of the cushion ele 
ments and said piston being connected with 
the other cylinder element whereby the rela 

7) 
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tive movement of the cylinder elements will 
actuate the pump. 

15. A sheet metal press embodying a 
forming block, means adapted to grip a 
sheet metal blank, means to move said 
gripping means and block relatively to one 
another to cause the shaping of the blank 
over the block, in combination with a freely 
attachable and detachable fluid pressure 
cushion acting on said blank gripping means 
with substantially unvarying pressure dur 
ing such relative movement of said gripping 
means and block, and means operating auto 
matically to slightly relieve the pressure of 
the said gripping means upon the blank at 
a predetermined point in the shaping of the 
blank. - - 

16. A sheet metal press embodying a 
forming block, means adapted to grip a 
sheet metal blank, means to move said 
gripping means and block relatively to one 
another to cause the shaping of the blank 
over the block, in combination with a freely 
attachable and detachable fluid pressure 
cushion acting on said blank gripping means 
with substantially unvarying pressure dur 
ing such relative movement of said gripping 
means and block, and means operating auto 
matically to slightly relieve the pressure of 
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es 
the said gripping means upon the blank at a 
predetermined point in the shaping of the 
blank, the said pressure relieving meansbe 
ing operatively related to the said cushion. 

17. A sheet metal. press embodying a 
forming block, means adapted to grip a 
sheet metal blank, means to move Said 
gripping means and block relatively to one 
another to cause the shaping of the blank 
over the block, in combination with a freely 
attachable and detachable fluid pressure 
cushion acting on said blank gripping means 
with substantially unvarying pressure dur 
ing such relative movement of said gripping 
means and block, means operating automati 
cally to slightly relieve the pressure of the 
said gripping means upon the blank at a 
predetermined point in the shaping of the 
blank, and means whereby the time of oper 
ation of the said pressure relieving means 
may be varied at will. 

18. A sheet metal press embodying a 
forming block, means adapted to grip a 
sheet metal blank, means to move said 
gripping means and block relatively to one 
another to cause the shaping of the blank 
over the block, in combination with a freely 
attachable and detachable fluid pressure 
cushion acting on said blank gripping means 
with substantially unvarying pressure, dur 
ing such relative movement of said gripping 
means and block, means whereby a portion 
of the fluid will be discharged from the 
cushion during such relative movement, and 
means for discharging a blast of fluid from 
the cushion adjacent the forming block. 

19. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer ends and open 
telescoping inner ends, means for anchoring 
one of the said elements, a pump structure 
carried with the cushion and adapted to sup 
ply fluid to the cushion by the relative move 
ment of said elements, and a compressed 
fluid tank having communication with the 
cylinder, whereby the pressure in the cushion 
and tank is always maintained substantially 
the same. 

20. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer ends and open 
telescoping inner ends, means for anchoring 
one of said elements, and a pump structure 
adapted to supply fluid to the cushion, said 
pump being operable by the relative move 
ment of the cushion elements. a 

21. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 

& is lents having closed outer ends and open 
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telescoping inner ends, means for anchoring 
one of said elements, a pump mechanism re 
sponsive in its operation to the relative 
movement of the cushion elements, said 
pump mechanism operating to supply fluid 
to the cushion, and means operating auto 
matically to maintain a substantially un 
vying pressure in the cushion. 

22. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer and open tele 
Scoping inner ends, means for anchoring 
one of said elements, and pump mechanism 
responsive in its operation to the relative 
movement of the cushion elements, and 
adapted to supply fluid to the cushion be 
tween the elements thereof, said pump 
mechanism receiving its supply of fluid 
from the atmosphere. 

23. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cylinder ele 
ments having closed outer and open tele 
scoping inner ends, means for anchoring 
one of said elements, and pump mechanism 
responsive in its operation to the relative 
movement of the cushion elements, adapted 
to supply fluid to the cushion between the 
elements thereof, said pump mechanism re 
ceiving its supply of fluid from the atmos 
phere, and means operating to automati 
cally maintain a substantially unvarying 
pressure in the cushion. 

24. The combination of a sheet metal 
shaping member, means coöperating with 
said member for shaping the material and 
embodying gripping means for the material, 
a freely-detachable and self-contained fluid 
pressure means for maintaining a substan 
tially unyarying pressure on the gripping 
means during the operation of shaping the 
material, said fluid pressure means embody 
ing a piston and a cylinder element, means 
whereby the gripping means will be respon 
sive in its operation to the operation of one 
of the parts of the cushion, and means em 
bodying pump mechanism responsive in its 
operation to the relative movement of the 
cushion elements for supplying fluid be 
tween the cushion elements. 

25. The combination of a sheet metal 
shaping member, means coöperating with 
said member for shaping the material and 
embodying gripping means for the material, 
a freely detachable and self-contained fluid 
pressure means for maintaining a substan 
tially unvarying pressure on the gripping 
means during the operation of shaping the 
material, said fluid pressure means embody 
ing a piston and a cylinder element, means 
whereby the gripping means will be respon 
sive in its operation to the operation of one 
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of the parts of the cushion, means embody 
ing pump mechanism i.esponsive in its op 
eration to the relative movement of the 
cushion elements for supplying fluid be 
tween the cushion elements, and means op 
erating to maintain a substantially unvary 
ing pressure in the said cushion. 

26. The combination of a sheet metal 
shaping member, means coöperating with 
said member for shaping the material and 
embodying gripping means for the mate 
rial, a freely detachable and self-contained 
fluid pressure means for maintaining a sub 
stantially unvarying pressure on the grip 
ping means during the operation of shaping 
the material, said fluid pressure means em 
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bodying a piston and a cylinder element, 
means whereby the gripping means will be 
responsive in its operation to the operation 
of one of the parts of the cushion, means 
embodying mechanism responsive in its op 
eration to the relative movement of the 
cushion elements for supplying fluid be 
tween the cushion elements, and means Op 
erating to maintain a substantially unvary 
ing pressure in the said cushion, the said 
fluid supplying mechanism receiving its Sup 
ply from the atmosphere. 
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27. The combination of a sheet metal 
shaping member, means coöperating with 
said member for shaping the material and 
embodying gripping means for the material 
a freely detachable and self-contained fluid 
pressure means for maintaining a substan 
tially unvarying pressure on the gripping 
means during the operation of shaping the 
material, said fluid pressure means embody 
ing a piston and a cylinder element, means 
whereby the gripping means will be respon 
sive in its operation to the operation of one 
of the parts of the cushion, and means em 
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bodying pump mechanism responsive in its 
operation to the relative movement of the 
cushion elements for supplying fluid be-, 
tween the cushion elements, the last recited 
means embodying mechanism whereby the 
operative stroke of the pump mechanism 
may be varied with relation to the said rela 
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tive movement of the cushion elements. 
28. A self-contained freely attachable and 

detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cushion elements, 
means for anchoring one of the cushion ele 
ments, mechanism to the operation of which 
the other cushion element is responsive to 
cause a relative movement of the cushion ele 
ments, pump mechanism for supplying fluid 
between the cushion elements, said pump 
mechanism embodying a cylinder and pis 
ton, the said cylinder and piston being one 
connected with the anchored cushion ele 
ment, and the other having an operative con 
nection with the first recited mechanism. 

29. A self-contained freely attachable and 

7 

detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cushion elements, 
means for anchoring one of the cushion ele 
ments, mechanism to the operation of which 
the other cushion element is responsive to 
cause a relative movement of the cushion 
elements, pump mechanism for supplying 
fluid between the cushion elements, said 
pump mechanism embodying a cylinder and 
piston, the said cylinder and piston being 
one connected with the anchored cushion 
element, and the other having an adjustable 
operative connection with the first recited 
mechanism whereby the operative movement 
of the pump mechanism with respect to the 
relative movement of the cushion elements 
may be varied. 

30. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cushion elements, 
means for anchoring one of the cushion ele 
ments, mechanism to the operation of which 
the other cushion element is responsive to 
cause a relative movement of the cushion ele 
ment, pump mechanism for supplying fluid 
between the cushion elements, said pump 
mechanism embodying a cylinder and piston, 
the said cylinder and piston being one con 
nected with the anchored cushion element, 
the other having an operative connection 
with the first recited mechanism, and means 
for maintaining a substantially unvarying 
pressure in the said cushion. 
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31. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
opposed relatively movable cushion elements, 
means for anchoring one of the cushion ele 
ments, mechanism to the operation of which 
the other cushion element is responsive to 
cause a relative movement of the cushion ele 
ments, pump mechanism for supplying fluid 
between the cushion elements, said pump 
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mechanism, embodying a cylinder, and pis- ? 
ton, the said cylinder and piston being one 
connected with the anchored cushion ele 
ment, and the other having an operative con 
nection with the first recited mechanism, the 1.5 
said pump mechanism receiving its supply . 
from the atmosphere. 

32. A self contained freely attachable and 
detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 20 

a cylinder and piston movable relatively one 
with relation to the other, means for anchor 
ing one of the parts of the cushion, a pump 
structure carried with the cushion and 
adapted to supply fluid to the cushion by 
the relative movement of the cushion ele 
ments, and means for maintaining a prede 
termined pressure in the cushion. 

33. A self-contained freely attachable and 
detachable fluid pressure cushion for sheet 
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metal die machines, said cushion embodying 
a cylinder and piston elements relatively 
movable, means for anchoring one of the ele 
ments, a pump mechanism responsive in its 

5 operation to the relative movement of the 
cushion elements, said pump mechanism op 
erating to supply fluid to the cushion, and 
means operating automatically to maintain a 
substantially unvarying pressure in the 

10 cushion. 
34. A self contained freely attachable and 
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detachable fluid pressure cushion for sheet 
metal die machines, said cushion embodying 
a cylinder and piston, means for anchoring 
One of the parts of the cushion, and a pump 15 
structure adapted to supply fluid to the cush 
ion, said pump being operable by the relative 
movement of the cushion elements. 

In testimony whereof I have signed my 
name to this specification on this 2nd day of 20 
May, A. D. 1918. 

DAVID STRAND. 


