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(57) A device for the delayed and/or slowed return
of gas cylinders, of the type that comprises a hollow cy-
lindrical body (11) in which a piston (12) can slide, the
actuation stem (13) of the piston protruding from the
body (11) and being adapted to interact so as to contrast
the actuation of mechanical elements; the piston (12)
defines and separates inside the body (11) two variable-
volume chambers (16, 17), a first one on the side pro-

Device for delayed and/or slowed return of gas cylinders

vided with the stem and a second one on the opposite
side; the device comprises a reservoir (21) of hydraulic
fluid that is kept at a preset pressure and is connected
to a delivery duct (31) and a return duct (32) to the first
chamber (16) of at least one gas cylinder (10), whose
second chamber (17) is filled with gas; the return duct
(32) is controlled by a valve (38) for delaying and/or
slowing the flow.
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Description

[0001] The present invention relates to a device for
delayed and/or slowed return of gas cylinders.

[0002] The invention is used preferably but not exclu-
sively in cold-forging presses which can be associated
for example with blanking units for the waste edges of
the die and with punches or other blanking tools used
to form holes in components made of metal plate.
[0003] A typical gas cylinder that is used comprises a
hollow cylindrical body, in which a piston can slide
whose actuation stem protrudes from the body and is
adapted tointeract so as to contrast the actuation of me-
chanical elements.

[0004] The piston defines and separates, inside the
cylinder, two variable-volume chambers, a first one on
the side of the stem and a second one on the opposite
side, both filled with a gas.

[0005] When the stem and the piston are pushed into
the cavity of the cylinder due to an applied force, the
contained gas is compressed, and when the force is re-
moved, the gas immediately and rapidly propels the pis-
ton and the stem toward the fully extended position.
[0006] In certain cases, rapid return to full extension
can cause problems such as warping and inflections of
the pressed part, compromising its quality.

[0007] Accordingly, gas cylinders with slowed and/or
delayed return, i.e., with a speed reduction or a motion-
less interval of the return stroke, have been devised.
[0008] To achieve this, the cylinders are associated
with a device that comprises a reservoir of hydraulic flu-
id, one wall of which is constituted by a movable partition
that separates the hydraulic fluid from a pressurized
gas.

[0009] The reservoiris connected by means of a duct
to the second chamber of the cylinder, whose first cham-
ber is filled with gas.

[0010] The duct is controlled by valve means for de-
laying and/or slowing the flow.

[0011] In this case, when the stem and the piston are
pushed into the cavity of the cylinder due to an applied
force, the incompressible hydraulic fluid is transferred
through the duct into the reservoir, compressing the gas
contained on the opposite side with respect to the par-
tition, and when the force is removed the gas propels
the transferred fraction, but this is adjusted by the valve
means, which delay it and/or slow it, achieving the same
effect for the extension of the stem.

[0012] The resulting problem in these gas cylinders
with delay and/or slowing device is due to the substan-
tially incompressible hydraulic fluid that is in any case
subjected to sudden compressions, which increase very
significantly the pressure of the regions filled with said
fluid, and this generates a heating thereof that neces-
sarily has to be controlled.

[0013] Currently, the maximum internal pressure that
can be withstood for a heat exchanger is approximately
10 bar, which is much lower than the pressure generated
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in regions with hydraulic fluid, preventing its use.
[0014] This negative aspect forces manufacturers to
adopt complicated and expensive constructive solutions
for cooling.

[0015] The aim of the present invention is to provide
a device for the delayed and/or slowed return of gas cyl-
inders that eliminates the drawback noted above in con-
ventional gas cylinders by working with low internal
pressures (substantially less than 10 bar).

[0016] Within this aim, an object of the present inven-
tion is to provide a device for the delayed and/or slowed
return of gas cylinders that allows constructive solutions
that are simpler and less expensive than current ones.
[0017] Another object of the present invention is to
provide a device for the delayed and/or slowed return of
gas cylinders that can be applied simultaneously to a
plurality of cylinders operating in parallel.

[0018] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
device for the delayed and/or slowed return of gas cyl-
inders, of the type that comprises a hollow cylindrical
body in which a piston can slide, the actuation stem of
said piston protruding from the body and being adapted
to interact so as to contrast the actuation of mechanical
elements, said piston defining and separating inside
said body two variable-volume chambers, a first one on
the side provided with the stem and a second one on
the opposite side, characterized in that it comprises a
reservoir of hydraulic fluid that is kept at a preset pres-
sure and is connected by means of a delivery duct and
a return duct to the first chamber of at least one gas
cylinder, whose second chamber is filled with gas, said
return duct being controlled by valve means for delaying
and/or slowing the flow.

[0019] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of an embodiment thereof
and of some variations, illustrated by way of non-limita-
tive example in the accompanying drawings, wherein
the only figure is a schematic sectional view of a gas
cylinder with the device according to the invention.
[0020] With reference to the figure, a gas cylinder 10
comprises a hollow cylindrical body 11, in which a piston
12 can slide; an actuation stem 13 of said piston pro-
trudes from the body 11 and is suitable to interact so as
to contrast the actuation of mechanical elements such
as the bed 14 of a press, which is not shown.

[0021] The piston 12, conveniently provided with cir-
cumferential sealing gaskets 15, defines and separates
in the body 11 two variable-volume chambers, a first one
16 on the side provided with the stem 13 and a second
one 17 on the opposite side.

[0022] The second chamber 17 is enclosed in the
body 11 by the piston 12 and by a head 18, which is
provided with suitable circumferential sealing rings 19
and with a valve 20 for filling with pressurized gas, pref-
erably nitrogen.

[0023] The device for the delayed and/or slowed re-
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turn of the piston 12 comprises a reservoir 21 of hydrau-
lic fluid, such as oil kept at a preset pressure, for exam-
ple 5-6 bar, in which one wall is constituted by a movable
partition 22, which separates a first chamber 23 with the
oil from a second chamber 24 with a pressurized gas
such as compressed air.

[0024] The reservoir 21 is constituted by a cylindrical
hollow body 25, inside which the partition 22 can slide;
the partition is conveniently provided with a circumfer-
ential sealing gasket 26, with heads 27 and 28; the first
one of the heads, on the oil side, is constituted by a lid
that is screwed on and is provided with two connecting
holes, designated by the reference numerals 29 and 30
respectively, for a delivery duct 31 and a return duct 32.
[0025] The second head 28, provided with circumfer-
ential sealing rings 33, is instead provided with a hole
34 for connection to a compressed air system (not
shown) and with a hole 35 for the passage of a rod 36
for indicating the level of the oil, which is conveniently
provided with seals 37.

[0026] As an alternative to compressed air, the sec-
ond chamber 24 can be filled with nitrogen, with a duct
(see the dashed line 42) for connecting it to the second
chamber 17 of the cylinder 10.

[0027] As a further alternative, the gas can be re-
placed by a cylindrical helical spring (see the dashed
line 43), which is preloaded appropriately.

[0028] The delivery and return ducts 31 and 32 are
connected to the first chamber 16 of the gas cylinder 10,
which is conveniently provided with connecting holes 45
and 46.

[0029] Itis possible to connect in series a plurality of
gas cylinders 10 (see dashed lines) which operate with
the bed 14 in parallel.

[0030] The delivery duct 31 is provided with a one-
way valve 40 (optionally in the cylinder 10).

[0031] The return duct 32 is controlled by flow delay
and/or slowing valve means, generally designated by
the reference numeral 38, which are constituted by an
electric valve 47 (of the normally closed type), which is
actuated by the press cycle, and/or a flow regulator 44.
[0032] The return duct 32 can be provided with a heat
exchanger 41 for cooling the oil.

[0033] As regards operation, during the compression
of the stem 13 on the part of the bed 14 the oil contained
in the reservoir 21 flows into the first chamber 16 of the
gas cylinder 10, propelled by the pressure of the com-
pressed air of the second chamber 24 on the partition
22.

[0034] When motion reverses, the stem 13 remains
lowered, until the electric valve 47 intervenes, opening
the circuit and allowing the oil to return into the reservoir
21, propelled by the compressed nitrogen of the second
chamber 17 of the gas cylinder 10.

[0035] By instead using in combination the flow regu-
lator 44, it is possible to adjust or block the return of the
stem 13.

[0036] By means of the regulator 44 alone, immediate
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flow reversal occurs, but return is slowed.

[0037] In practice it has been found that the present
invention has achieved the intended aim and objects.
[0038] It should in fact be noted that the delay device
thus structured no longer subjects the hydraulic fluid (oil)
to sudden pressure variations, since such fluid is not di-
rectly subjected to the action of the bed 14, with conse-
quent reduced heating.

[0039] The pressure inside the ducts is considerably
lower than in conventional delay devices.

[0040] The hydraulic fluid is therefore kept at a pres-
sure that is lower than the pressure that can be with-
stood by heat exchangers and therefore heat dissipation
is no longer a problem.

[0041] The presentinvention is susceptible of numer-
ous modifications and variations, all of which are within
the scope of the appended claims; likewise, the con-
structive details can be replaced with other technically
equivalent elements.

[0042] The materials, so long as they are compatible
with the contingent use, as well as the dimensions, may
be any according to requirements.

[0043] The disclosures in Italian Utility Model Applica-
tion No. PD2002U000058 from which this application
claims priority are incorporated herein by reference.
[0044] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. Adevice for the delayed and/or slowed return of gas
cylinders, of the type that comprises a hollow cylin-
drical body (11) in which a piston (12) can slide, the
actuation stem (13) of said piston protruding from
the body (11) and being adapted to interact so as
to contrast the actuation of mechanical elements,
said piston (12) defining and separating inside said
body (11) two variable-volume chambers (16, 17),
a first one on the side provided with the stem (13)
and a second one on the opposite side, character-
ized in that it comprises a reservoir (21) of hydrau-
lic fluid that is kept at a preset pressure and is con-
nected by means of a delivery duct (31) and areturn
duct (32) to the first chamber of at least one gas
cylinder (10), whose second chamber (17) is filled
with gas, said return duct (32) being controlled by
valve means (38) for delaying and/or slowing the
flow.

2. The device according to claim 1, characterized in
that said valve means (38) for delaying and/or slow-
ing the flow are constituted by an electric valve (47).
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The device according to claim 1, characterized in
that said valve means (38) for delaying and/or slow-
ing the flow are constituted by a flow regulator (44).

The device according to one or more of the preced- %
ing claims, characterized in that in said reservoir

of hydraulic fluid (21), said movable partition (22)
separates said first chamber (23), which is filled with

oil, from a second chamber (24), which is provided
with a hole (34) for connection to a compressed air 10
system.

The device according to one or more of claims 1 to
3, characterized in that in said reservoir (21) of hy-
draulic fluid said movable partition (22) separates 15
said first chamber (23), which is filled with oil, from
a second chamber (24), which is filled with nitrogen,
with a duct (42) for connection between said second
chamber and the second chamber (17) of said gas
cylinder (10). 20

The device according to one or more of claims 1 to

3, characterized in that in said reservoir (21) said
movable partition (22) separates said first chamber
(23), which is filled with oil, from a second chamber 25
(24), in which a preloaded helical cylindrical spring
(43) is arranged.

The device according to claim 1, characterized in

that said return duct (32) is provided with a heat 30
exchanger (41) for cooling the oil.
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