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(54) Variable-stroke pneumatic cylinder

(57) A variable-stroke pneumatic cylinder (10); the
cylinder (10) comprises a tubular casing (11), having
fore and rear heads (14, 15), defining a chamber (12)
for reciprocation of a piston member (13) along a work-
ing stroke; at least one of the heads (14, 15) is provided
with an air inlet/outlet hole (16, 17) connected to a cen-
tral cavity (18, 19) in the cylinder head (14, 15), which
facing towards the piston chamber (12). The rear head
(15) is provided with a pneumatic damping device com-
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prising a venting path (25a, 25b, 27) provided with a con-
trol valve. The pneumatic cylinder (10) also comprises
head extension members (28) to change the working
stroke; the extension members are in the form of disk-
shaped member (28) secured to the cylinder head (15).
Each disk member (28) is provided with a central hole
(29) axially aligned with the central cavity (19) of the cyl-
inder head (15), and an air venting hole (31) axially
aligned with a venting hole (25b) branched off from the
air venting path (25a, 27).
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Description

BACKGROUND OF THE INVENTION

[0001] This invention refers to single-acting and dou-
ble-acting pneumatic cylinders having a piston chamber
and a reciprocable piston member, provided with a
stroke control system for controlling or varying the work-
ing stroke of the piston member in cylinders used, for
example, for controlling clamping devices of the lever
type, normally used for clamping work pieces or locking
the same to a supporting structure, in particular for weld-
ing mechanical operations or on parts of a structure or
of the body of motor vehicles.

STATE OF THE ART

[0002] A conventional pneumatic cylinder, as shown
in US-A-3,805,672, US-A-3,440,930, EP-A0 005 407,
comprises a tubular casing which defines a piston
chamber for a reciprocable piston member, which is
closed by a fore and rear cylinder head; the piston mem-
ber of the cylinder is generally provided with a piston rod
which protrudes from and is guided by the fore cylinder
head.

[0003] The piston member of conventional pneumatic
cylinders usually move along a fixed working stroke and
the current tendency is to standardise their dimensions,
according to pre-established requirements; conse-
quently it is not possible to vary their working stroke un-
less to provide the cylinders with particular devices.
[0004] It is sometimes necessary to make use of
pneumatic cylinders which have a working stroke short-
er than the standard one, or it may be necessary to re-
duce or vary the working stroke of a cylinder already as-
sembled or already in operation, in order to satisfy spe-
cific requirements.

[0005] A solution is shown in DE-A-29 811 901, in
which use is made of a disk-shaped member, movable
inside the piston chamber by means of an adjusting
screw, which can be positioned close to or at a certain
distance from the rear cylinder head. This system has
the main disadvantage of transmitting all the impact
forces caused by the piston, when the latter moves
backwards, onto the adjusting screw; moreover, it is a
complex system which can present functional problems
at mechanical level.

[0006] The pneumatic cylinders are also provided,
both in the fore and in the rear heads, with a pneumatic
damping system which comprises a suitably set venting
path which allows the air to escape in the last portion of
the backward or forward working movement of the pis-
ton member, so as to reduce its speed and deaden the
impact forces. The venting path of a conventional damp-
ing device may be provided with a suitable restricted
flow passage, or can be provided with a needle valve
which can be adjusted in order to vary, as required, the
braking speed of the piston in the last portion of its stroke
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and, consequently, the impact force.

[0007] Inthe case of DE-A-29 811 901, the device for
controlling or varying the stroke of the piston member
has the drawback of not allowing the use of a control
valve for adjusting the venting of the air, in that an air
space is formed between the disk member and the cyl-
inder head, which would nullify the effect of the control
valve.

OBJECTS OF THE INVENTION

[0008] The main object of this invention is to provide
a pneumatic cylinder of the type referred to, provided
with a system for varying the working stroke of the piston
member, which allows the use of a venting device pro-
vided with a control valve and which is structurally sim-
ple and adaptable to various requirements.

BRIEF DESCRIPTION OF THE INVENTION

[0009] The foregoing can be achieved by means of a
pneumatic cylinder according to claim 1; mere precisely,
according to the invention a pneumatic cylinder has
been provided, comprising:

- a tubular casing defining a chamber for a piston
member;

- afore and a rear cylinder head at the ends of the
piston chamber, at least the rear one of the cylinder
heads being provided with an inlet/outlet hole for
feeding and discharging pressurized air, said air in-
let/outlet hole opening into a central cavity facing a
corresponding side end of the piston chamber;

- a reciprocable piston member movable along a
working stroke inside the piston chamber, said pis-
ton member having a piston rod which tightly pro-
trudes from the fore cylinder head;

in which at least the rear cylinder head is provided
with a pneumatic damping device comprising a venting
path; and

in which the piston member comprises a plug
member designed to tightly penetrate into the central
cavity of said rear cylinder head; and

head extension means for axial extension of the
rear cylinder head inside the piston chamber for varying
the working stroke of the piston member,

characterized in that said head extension means
comprises at least one disk-shaped member removably
fastened to the rear cylinder head, inside the piston
chamber,

said disk-shaped member having a central hole
axially aligned to the central cavity of the rear cylinder
head, and a side hole axially aligned with a venting hole
branched off from the air venting path.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and further features of a pneumatic cyl-
inder according to this invention, will be more clearly ev-
ident from the following description with reference to the
accompanying drawings, in which the figure shows a
longitudinal cross-sectional view of the pneumatic cyl-
inder.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The general features of this invention will be
illustrated hereunder by means of a preferential embod-
iment.

[0012] According to this embodiment, the pneumatic
cylinder 10 comprises a central tubular casing 11 which
forms a chamber 12 for a reciprocable piston member
13; the piston chamber 12 is closed at both ends by a
fore head 14 and by a rear head 15. Each cylinder head
14, 15 presents a respective air inlet/outlet hole 16, 17
for pressurized air, which communicates with the piston
chamber 12 through passages in the same cylinder
heads; in particular, with regard to the rear head 15, the
air inlet/outlet hole 17 communicates with a central cav-
ity 19 in the same head, which opens out towards the
piston chamber 12. The piston member 13 reciprocates
along a working stroke inside the piston chamber 12 and
is provided with a piston rod 20 which protrudes from
the fore cylinder head 14, forming a seal on an annular
gasket 21; the piston member 13, on the side facing the
rear head 15, is provided with a closing member or con-
ical plug 22 designed to tightly penetrate into the central
cavity 19 of the rear head 15, to form a seal against an
annular gasket 24 and to close an air venting duct 25a
in the last portion of the working stroke of the piston 13.
The plug member 22 and/or the central cavity 19, once
they are coupled together, provide a slightly conical
gape to allow the passage of air.

[0013] Therearhead 15 is also provided with a pneu-
matic damping device, capable of dampening the speed
and the impact forces of the piston member 13; said
damping device comprises a venting duct 25a, which on
a side opens out indirectly towards the piston chamber
12, through the central cavity 19, and a side hole 27
comprising a flow control valve 26, such has a needle
valve adjustable from the outside through the side hole
27, so as to vary the speed and the impact forces of the
piston member 13. The damping device comprises a
second venting hole 25b, branched from the hole 27,
which directly open into the piston chamber 12, on a side
of the central cavity 19. A similar damping device may
be also provided in the fore head 14 of the cylinder.
[0014] In order to modify, and in particular to shorten
the working stroke of the piston member 13, according
to the invention use is made of suitable head extension
means inside the piston chamber 12, for extension of
the rear head 15 of the cylinder; said head extension
means comprises one or more disk-shaped members
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28, in which each disk-shaped member 28 is provided
with a central hole 29 axially aligned to, and constituting
an extension of the central cavity 19 of the rear head 15,
into which the plug member 22 penetrates, to form a seal
on an annular gasket 30, fitted in an appropriate annular
seat, as shown; moreover, each disk-shaped member
28 is provided on a side with an air venting hole 31, ax-
ially aligned with said air venting hole 25b branched from
the main venting path 25a, 27.

[0015] The rear cylinder head 15, at the inner end of
the branched off air venting hole 25b, is provided with
an annular gasket 32 to form a seal on the facing surface
of the disk-shaped member 28 around the venting hole
31 of the latter, so as to allow a sealed connection be-
tween the hole 31 and the hole 25b of the venting duct.
A further annular gasket 33 is provided on the apposite
side of the disk-shaped member 28 at the end of the
venting hole 31 facing towards the piston chamber 12,
so as to ensure an airtight connection between the vent-
ing holes 31 of two or more side by side arranged head
extension disks 28. The disks 28 are removably secured
to one another and to the rear head 15 by means of at
least one fastening screw 34, or by other suitable fas-
tening means, which fits into axially aligned holes 35 in
the disk members 30 and into the rear head 15. Since
the need may arise, from time to time, to vary the work-
ing stroke of the cylinder, according to different values,
itis possible to fit more extension disks 28 to extend the
rear head 15 and inside the piston chamber 12, in order
to achieve greater variability of the stroke, the disks 28
may be of the same thickness or of different thickness.
[0016] What has been described and shown with ref-
erence to the accompanying drawings, has been given
purely by way of example in order to illustrate the gen-
eral features of the invention; it being understood how-
ever that other modifications to the cylinder and its parts
are possible, with the scope of the claims.

Claims
1. A pneumatic cylinder (10), comprising:

- atubular casing (11) defining a chamber (12)
for a piston member (13);

- afore (14) and a rear (15) cylinder head at the
ends of the piston chamber (12), at least the
rear one (15) of the cylinder heads (14, 15) be-
ing provided with an inlet/outlet hole (17) for
feeding and discharging pressurized air, said
air inlet/outlet hole (17) opening into a central
cavity (19) facing a corresponding side end of
the piston chamber (11) ;

- a reciprocable piston member (13) movable
along a working stroke inside the piston cham-
ber (11), said piston member (13) having a pis-
ton rod (20) which tightly protrudes from the
fore cylinder head (14) ;
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in which at least the rear cylinder head (15) is
provided with a pneumatic damping device com-
prising a venting path (25a, 27); and

in which the piston member (13) comprises a
plug member (22) designed to tightly penetrate into 5
the central cavity (19) of said rear cylinder head
(15); and

head extension means (28) for axial exten-
sion of the rear cylinder head (15) inside the piston
chamber (11) for varying the working stroke of the 10
piston member (13),

characterized in that said head extension
means comprises at least one disk-shaped member
(28) removably fastened to the rear cylinder head
(15), inside the piston chamber, 15

said disk-shaped member (28) having a cen-
tral hole (29) axially aligned to the central cavity (19)
of the rear cylinder head (15), and a side hole (31)
axially aligned with a venting hole (25b) branched
off from the air venting path (25a, 27). 20

Pneumatic cylinder according to claim 1, charac-
terised in that a sealing gasket (32) is provided at

the end of the branched off hole (25b) of the air vent-

ing path, facing the extension disk member (28) fas- 25
tened to the rear cylinder head (15).

Pneumatic cylinder according to claim 1, charac-
terised in that each disk-shaped member (28), in
correspondence with the central hole (29), is pro- 30
vided with an annular gasket (30) to seal against

the plug closing member (22).

Pneumatic cylinder according to claim 1, charac-
terised by comprising a plurality of disk-shaped ex- 35
tension members (28) removably connected to
each other and to the rear cylinder head (15).

Pneumatic cylinder according to claim 4, charac-
terised by comprising disk-shaped members (28) 40
of identical thickness.

Pneumatic cylinder according to claim 4, charac-
terised by comprising disk-shaped members (28)
of different thickness. 45

Pneumatic cylinder according to claim 1, charac-
terised in that the venting path (25a, 25b, 27) com-

prises an adjustable venting valve (26).
50
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