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. This invention relates in general to cush-
ioning devices for presses of the character in
which the metal is shaped by means of co-
operating.dies, one of which dies is recipro-

5 cable toward and away from the other, the

work being clamped or held by means of a
blank or work holding element that co-oper-
ates with the reciprocable die member, the
blank or work holder being resisted in its

10 movement in one direction by the said cush-

15

ion, and one of the objects of the invention

is to provide an improved fluid pressure cush- -

ion of this character embodying valve for
providing a variable resistance pressure of
the fluid to the action of the blank or work
holder and which valve is itself controlled by
the fluid pressure.

A further object is to provide with an im-
proved valve of this character means whereby

23 the fluid pressure mav be controlled whereby

25

30

33 |
press having a cush’on in a valve controlling . 32

40°

a very wide range of variable resistance pres-
sure against which the valve is opened or un-
seated may be obtained, within a very com-
pact space. ’

To the attainment of these ends and the ac-
complishment of othér new and useful objects
as will appear, the invention consists in the
features of novelty in substantially the con-
struction, combination and arrangement of
the several parts hereinafter more fully de-
scribed and claimed and shown in the accom-
panying drawings illustrating this invention
and in which _

Figure 1is a view partly in elevation, part-
¥ in section and partly broken away of a

means constructed  in accordance with the
principles of this invention applied thereto.
Figure 2 is a sectional view on an enlarged
scale of the valve mechanism, " - v
Referring more particularly to the draw-
ings the numeral 10 designates generally the
bed of a press, 11 the uprights, 12 a rec'pro-
cable ram upon which a die member 13 is
connected to reciprocate therewith. Mounted
upon the bed of the press is a die 14 with
which a blank or holder member 15 co-oper-
ates. Arranged beneath the bed of the press
is a pressure pad 16 and the work or blank
holder element 15 is supported by means of

'16 to their normal

suitable pins 17 which pass through the bed
of the press and rest upon the pressure pad.
. The pressure pad is controlles in its action
in one direction by a cushioning device em-
bodying a cylinder 18 mounted upon a sup-
ort 19, the latter in turn being supported
rom the press by means of rods or hangers
20. ,
Within the cylinder 18 is a reciprocable

“ piston 21, and in the present form of the in-
vention the piston 21 is provided with a piston .

rod 22 which supports the pad 16.
. All of the above referred to parts are of the
ordinary and well known construction.

The cylinder 18 is provided near its bot-
tom with an opening 23 which in the present
form of the invention serves as an inlet and
an outlet for the fluid and the fluid
(preferably liquid) is supplied from a
tank or container 24 through a pipe 25, and

which pipe 25 has communication with the

interior of a valve casing 26, the latter be-
ing secured to the cylinder in any suitable
manner such as by means of the fastening
bolts 27 and in a position that the valve cas-
ing will communicate with the opening 23.
The liquid is delivered into the cylinder 18
preferably by the fluid pressure which is sup-
plied through a pipe 28 into the container 24
above the hquid therein, a pressure regulat-
ing valve 29 and a pressure gauge 30 being
provided in thé pipe. A cut off valve 81 may
also be provided for cutting off the supply
of pressure creating fluid. The container 24
may also be provided with an indicator gauge

As is well known in this art, when the fluid
pressure is exerted upon the top of the liquid
in the container 24 it will force the liquid
from the container and into the cylinder 18
to raise the piston 21 and thereby restore
the work holding member and pressure pad

osition and to supply the
cylinder with the Bquid which acts as a re-
sistance pressure creating means to the move-
ment of the piston 21 in one direction.
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Within the valve casing 26 is provided a

member 33 having a central opening 34 and

additional openings 85 out of communication .

with the central opening, all of which open-
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ings form communications between the pipe
25 and the interior of the cylinder 18.

A spring contrelled valve 36 is provided
for closing the openings 35 to the passage
of the liquid in one direction, that is when
the liguid is forced through the pipe 25 and
into the valve casing 26 from the container
24, the pressure of the liquid flowing through
the openings 35 will unseat the valve 36 and
permit the liquid to flow into the cylinder
18. Pressure upon the liquid in the cylin-
der, when such pressure overcomes the pres-

- sure of the liquid in the tank 24, augmented
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by the spring 37 which controls the valve 36,
will seut the valve 36 and thereby prevent
the lic iid from escaping from the cylinder
through the openings 85.

Under these conditions, however, the lig-
uid will have a tendency to escape from the
cylinder to flow back to the container 24
through the pipe 25, through the outlet open-

_ing 34.

A valve 38 is provided which co-operates
with a portion 39 of the tubular member 33
which 1s shaped to form a valve seat and

against which the valve 38 rests so as to close’

the opening 34.

If desired this valve 38 may operate in a
tubular extension 40 of the member 33, such
extension having openings 41 and through
which latter openings the liquid will escape
to flow into the pipe 25 when the valve 38 is
unseated.

The valve 38 is so arranged that it will
close to prevent the liquid from flowing from
the pipe 25 into the cylinder 8.

When the piston 21 descends in the cylin-
der pressure will be created upon the liquid
therein and the valve 38 will be unseated by
this pressure when the pressure of the liquid
in the cylinder 18 is sufficient to overcome the
pressure by means of which the valve 38 is
held seated.

Therefore, in order to control, regulate or
provide a means whereby the resistance pres-
sure against which the valve 38 is to be un-
seated by the pressure of the liquid in the cyl-
inder 18, fluid pressure means are provided
for controlling the operation of the valve 38.

To that end there may be provided a cyl-
inder 42 which is connected with a rod or
valve stem 43 secured to and projecting from
the valve 38. This valve stem or rod passes
through a suitable stufing or packing box
44 provided in the head 45 of the valve casing
26.

Connected to the head 45 by means of suit-
able rods 46 and spaced from such head, is
a bar or member 47 and secured to this bar
or member 47 is a piston 48 which operates
in the cylinder 42. 'The piston is provided
with suitable packing 49 and 1s secured te the
meimber 47 by means of a tubular element 50
which preferably passes through the piston
48 and 1s fastened by means of a nut or collar

side of the cylinder head 42 being subjecied
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threaded on the end of the tubular member
50 and which nut or collar preferably co-
operates with shoulders 52.

The other end of the tubular member 50
is secured in any suitable manner to the bar 7t
or member 47 preferably by means of a fas-
tening nut or collar 53, so that the tubular
member will pass through the rod or member
47, 'To this tubular member is connected one
end of a supply pipe 54 and which pipe 54
is in turn connected with a supply pipe 55
and which pipe 55 also has connection with
the supply pipe 28.

Thus it will be seen that finid pressure will
be admitted from the pipe 55 through the pis-
ton 48, and into the cylinder 42 until the de-
sired fluid pressure is obtained in the cylinder
42 to hold the valve 38 against its seat 39 and
against wnich pressure in the cylinder 42 the
valve 38 1s adapted to be unseated, the other 5

N

to atmospheric pressure only.

A fluid pressure regulator 56 may be pro-
vided in the pipe 54 and 2 pressure gauge 51
may also be provided in the pipe 54. o

Thus it will be menifest that by vo
the pressure in the cylinder 42 the resistaie
pressure against which the valve 38 is to be
unseated may be varied at will and at any
time during the operation of the press. i

When the valve 38 is unseated, which will
oceur when the piston 21 is descending and
when it has created a pressure upon the liguid
in the cylinder 18 to overcome the pres
of the fluid in the cylinder 42 the liguid
escape from the cylinder 18 and wijl 7
through the pipe 25 back into the container
24,

‘When the pressure of the fluid in the cyl-
inder 42 overcomes the pressure upon ths I
liquid in the cylinder 18, the vaive 38 wili
seated and the pressure of the finid in the

container 24 upon the liquid in the container
will force the liquid into the cylinder 18 Ly

unseating the valve 36 against the stress of ii¢

the spring 37 to raise or return the piston Z1
and the pressure pad 16 to their normal posi-
tions.

While the preferred form of the inventicn

has been herein shown and described, it is to 18

be understood that various changes may be
made in the details of construction and in
the combination and arrangement of the szv-
eral parts, within the scope of the claims,

without departing from the spirit of this in- %7

vention,

What is claimed as new is:—

1. In a sheet metal press a pressure pad, an
hydraulic cushion resisting the movement of
the pad in one direction and embodying =
cylinder, a piston therefor, said pisten an-
cylinder being movable one with relation o
the other, a conduit leading to and from the
cylinder for the passage of liquid, and s varia-
ble resistance fluid pressure controlled com- %

el

it



1,849,890

bined check and relief valve for controlling
said conduit.
2. In a sheet metal press a pressure pad, an
hydraulic cushion resisting the movement of
& the pad in one direction and embodying a
cylinder, a piston therefor, said piston and
cylinder being movable one with relation to
the other, a conduit leading to and from the
¢ylinder for the passage of liquid, fluid pres-
sure controlled variable resistance pressure
creating combined check and relief valve for
controlling said conduit, and means for vary-
ing at will the said fluid pressure.

3. In a sheet metal press a pressure pad, an
hydraulic cushion resisting the movenient of
the pad in one direction and embodying a
cylinder and piston movable one with relation
to the other, a fluid passage communicating

_ with the cylinder, a valve for controlling said
passage, a cylinder and piston one of which
is connected with the wvalve and movahle
therewith and the other of which is station-
ary, said valve being unseated by the pressure
. in said passage, and means for supplying a
25 fiuid between the last said piston and cylinder
on one side of the one which is movable for
providiug a resistance pressure against which
said valve is adapted to be unseated, the other
ige of the last recited piston and cylinder
3 raovable being subjected to atmos-
2ric pressure only.
4. Tn a sheet metal press 2 pressure pad, an
hydranlic cushion resisting the movement of
the nad in one direction and embodying a
cyiinder snd piston movable one with rela-
tlon to the other, a fluid passage communicat-
the cyhinder, a vaive Tor controlling
:a2e, a cylinder and piston one of
is connected with the valve and the
other of which is stationary, said valve being
unsested by the pressure in said passage,
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means for supplying a fluid between the last
said piston and cylinder for providing a

* resistance pressure against which said valve
* isadapted to be unseated, and means for vary-
ing at will the resistance pressure against
which the said valve is to.be unseated.

5. In a press a pressure pad, an hydraulic
cushion resisting the movement of the pad
in.one direction and embodying a cylinder
and piston movable one with relation to the
other;a passage for conducting liquid to and
from the cylinder, a valve operating to permit
the liquid to flow to the cylinder through said
passage and to prevent its flowing away from
the cylinder, a second valve operating to
permit the liquid to flow away from the
cylinder and also operating to prevent the
fiquid flowing to the cylinder, and fluid pres-
sure controlled means operating upon one of
the said valves and against which pressure
the last said valve is adapted to be opened by
the pressure upon the liquid in the cushion.

6. In & press a pressure pad, an hydraulic
cushion resisting the movement of the pad in
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one direction and embodying o cylinder and
piston movable one with relation fo the other,
a passage for conducting liquid to and from
the cylinder, a valve operating to permit the
liquid to flow to the cylinder through said
passage and to prevent its flowing away from
the cylinder, a second valve operating to per-
mit the liquid to flow away from the cylinder

‘and also operating to prevent the liquid flow-

ing to the cylinder, fluid pressure controlled
means operating upon one of the said valves
and against which pressure the last said valve
1s adapted to be opened by the pressure upon
the liquid in the cushion, and means for vary-
ing at will the resistance pressure against
which the last recited valve is adapted to be
opened. .

7. In a press a pressure pad, an hydraulic
cushion resisting the movement of said pad
i1 one direction and embodying a cylinder
and piston movable one with relation to the
other, an outlet from the cylinder, a valve
controlling said outlet, additional cylinder
and piston elements, one of which latter is
connected with said valve and mcvable there-
with and the other of which is stationary,
and means for supplying a fluid between the
last said cylinder and piston on one side of
the movable element for establishing a pre-
determined resistance pressure _against
which the said valve is adapted to be opened,
the other side of said movable element being
subjected to atmospheric pressure only.

8. In a press a pressure pad, an hydraulic
cushion resisting the movement of said pad
in one direction and embodying a cylinder
and piston movable one with relation to the
other, an outlet from the cylinder, a valve
controlling said outlet, an additional cylin-
der and piston, one of which latter is con-
nected with said valve and the other of which
is stationary, means for supplying a fluid
between the last said cylinder and piston for
establishing a predetermined resistance pres-
suve against which the said valve is adapted
to be opened, and means for varying said re-
sistance pressure at will. - '

8. In a press, a pressure pad, a fluid pres-
sure cushion for resisting the movement of
the pad in one direction and embodying a
cylinder and piston movable one with rela-
tion to the other, an cutlet from the cylinder,
a valve for controlling said outlet, and fluid
pressure controiled variable resistance creat:
ing means against which said valve is adapt-
ed to be opened, said resistance means em-
bodying cylinder and piston elements one of
which is connected with the valve and mov-
able therewith and the other of which is sta-
tionary, one side of the movable element be-
ing subjected to atmospheric pressure.

10. In a press, a pressure pad, a fluid pres-
sure cushion for resisting the movement of
the pad in one direction and embodying a
eylinder and pisten movable one with rela-
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tion to the other, an outlet from the cylin-
der, a valve for controlling said outlet, fluid
pressure controlled variable resistance creat-
ing means against which said valve is adapt-
ed to be opened, said resistance means em-
bodying a cylinder and piston one of which
is connected with the valve and movable
therewith and the other of which is station-
ary, means for supplying fluid to the last
said cylinder, and means for varying at will
the fluid pressure of the said resistance cre-
ating means.

11. In a press, a pressure pad, a fluid pres-
sure cushion for resisting the movement of
said pad in one direction and embodying a
passage for the fluid, a valve for controlling
said passage, cylinder and piston elements
movable one with relation to the other one
of which is connected to and movable with

3 said valve, means anchoring the other of the

said elements to the casing of said valve, and
means for supplying a fluid to one side of the
movable one of said elements for establish-
ing a predetermined variable fluid resistance
pressure against which the said valve is
adapted to be unseated, the other side of the
movable one of said elements being subjected
to atmospheric pressure.

12. A variable resistance pressure creating
means embodying a liquid passage, a valve
for controlling said passage, fluid pressure re-
sistance creating means against which the
valve is adapted to be opened by pressure
created in said passage, said resistance creat-

 ing means embodying cylinder and piston

elements one of which is stationary and the
other of which is connected with and movable
with the valve, and means for supplying fluid
between said piston and cylinder and on one
side only of the movable one of said elements,

- the other side of said movable element being

(&)

€3

subjected to atmospheric pressure.
13. A variable resistance pressure creating
means embodying a liquid passage, & valve

> for controlling said passage, fluid pressure re-

sistance creating means against which the
valve is adapted to be opened by pressure
created in said passage, said resistance creat-
ing means embodying a cylinder and piston
one of which is stationary and the other of
which is connected and movable with the
valve, means for supplying fluid between said
piston and cylinder, and means for varying
at will the said resistance pressure against
which said valve is adapted to be opened.

14. A variable resistance pressure creating
means embodying a liquid passage, a valve
for controlling said passage, fluid pressure re-
sistance ereating means against which the
valve is adapted to be opened by pressure
created in said passage, said resistance creat-
ing means embodying a cylinder and piston
one of which is stationary and the other of
which is connected and movable with the
valve, and means for supplying fluid pressure

1,849,600

between the cylinder and piston through and
to the other side of the stationary one of the
two.

15. In a press of the character described, a
blank or work holding member, a cushion for
resisting the movement of the said member in
one-direction, said cushion embodying a cyl-
inder, a conduit communicating with the cyl-
inder and forming an inlet and an outlet for
fluid into and out of the cylinder, a valve
structure for controlling said passage, a fluid
pressure means for controlling said valve, said
valve serving as a variable resistance pressure
creating valve and as a check valve and a re-
lief valve. ;

16. In a-press of the character described, a
blank or work holding member, a cushion for
resisting the movement of the said member in
one direction, said cushion embodying a cyl-
inder, a conduit communicating with the cyl-
inder and forming an inlet and an outlet for
fluid into and out of the cylinder, a valve’

structure for controlling said passage, fluid

pressure means for controlling said valve,
said valve serving as & variable resistance
pressure creating valve and as a check valve
and a relief valve, and means whereby said
fluid pressure will operate to open said valve.

17. A press of the character described em-
bodying a pressure member, a cushion for re-
sisting the movement of the member in one
direction, a conduit communicating with the
cushion and constituting an inlet and an out-
let for fluid into and out of the cushion, a
valve for controlling said conduit, said valve
operating as a relief, a check and an operat-
ing valve, and fluid pressure means for con-
trolling the valve.

18. A press of the character described em-
bodying a pressure member, a cushion for re-
sisting the movement of the member in one
direction, a conduit communicating with the
cushion and constituting an inlet and an out-
let for fluid into and out of the cushion, a
valve for controlling said conduit, said valve
operating as a relief, a check and an operat-
ing valve, and fluid pressure means for con-
trolling the valve, the said fluid pressure serv-
ing to cause the said valve to operate as a
resistance pressure creating means for the
fluid in the cushion.

In testimony whereof I have signed my
name to this specification on this 15th day of
January, A. D. 1929. - -

FREDRICH J. RODE.
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