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(54) CYLINDER WITH A ROD-LOCK DEVICE

(57) The present invention relates to a pneumatically
or hydraulically actuated cylinder (1; 100), comprising a
cylinder liner (2) and a cylinder piston (5). The cylinder
liner (2) is delimited at the ends by a front head (3b) and
by a rear head (3a) so as to form a cylinder chamber (4).
The cylinder piston (5) is provided with a rod (6), is housed
in the cylinder chamber (4) and can be actuated by means
of a control fluid so as to move in a translational manner
along an axis of translation (X). The cylinder (1; 100) is
equipped with a rod-lock device (7) comprising a rod-lock
piston (8) that extends between a first end (8a) and a
second end (8b). The rod-lock piston (8) is slidingly
housed in a fluid-tight manner in a rod-lock piston seat
(9) made in one of either the front (3b) or rear (3a) head.
The rod-lock piston seat (9) extends in a direction that is

orthogonal with respect to the axis of translation (X). A
rod engagement through hole (10) is made in the rod-lock
piston (8), through which the rod (6) passes.

By means of the control fluid, the rod-lock piston (8)
can move in a translational manner at least from an active
position in which the rod is axially locked, to an inactive
position in which the rod (6) can slide freely into the rod
engagement hole (10). The rod-lock piston seat (9) is in
fluidic communication with the cylinder chamber (2) so
that the control fluid acting on the rod-lock piston (8) caus-
es, following the passage of the rod-lock piston from the
active position to the inactive position, the translational
movement of the cylinder piston (5) in the cylinder cham-
ber (4).
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Description

[0001] The present invention relates to a pneumatically
or hydraulically actuated cylinder provided with a rod-
lock device.
[0002] The rod-lock is a mechanical device that is to
be attached to a cylinder and makes it possible to lock
the rod when the cylinder is not pressurized. In other
words, when actuated, the rod-lock device opposes the
sliding movement of the rod in the cylinder, blocking the
stroke thereof.
[0003] Rod-locks are used when the rod, to which a
static load is axially applied, needs to stay locked in a
particular position along the stroke of said rod. Examples
of cylinders to which rod-locks are attached are lifting
cylinders in freight elevators.
[0004] Rod-lock devices are already known that are
attached to cylinders and consisting of a system of two
opposite jaws which, under the action of suitably dimen-
sioned springs, block the stroke of the rod. By means of
these pneumatically or hydraulically actuated rod-lock
devices, it is possible to position the rod at the end-of-
stroke, or at intermediate points, irrespective of the level
of pressure of the cylinder.
[0005] However, the rod-lock devices currently avail-
able on the market are actuated by means of a pneumat-
ic, or hydraulic, circuit, which is independent of the pres-
surization circuit for the front and/or rear chambers of the
cylinder.
[0006] In some embodiments, the rod-lock devices ac-
cording to the prior art are devices that are attached to
the front head of the cylinder after said cylinder has been
produced. Therefore, these rod-lock devices are sold
separately to the cylinder and are only attached to the
front head when necessary.
[0007] In this case, the rod-lock device, which is pro-
vided separately to the cylinder, is therefore an accessory
that, in addition to an increase in the costs of the auto-
mation system, involves installation operations that re-
quire the plant to be stopped and specialized technicians
to intervene.
[0008] In some known embodiments, the rod-lock de-
vices are attached to the front of the head of the cylinder
and therefore increase the overall axial dimensions of
the cylinder. In other embodiments, the rod-lock devices
are radially attached to a head, increasing the overall
radial dimensions of the cylinder. These radial rod-lock
devices require the head to be provided for coupling to
the rod-lock such that the rod-lock can then engage with
the rod, or the head needs to be mechanically operated
in order to allow the rod-lock to be fastened to the head
such that the rod-lock is then able to engage with the rod
and block the stroke thereof.
[0009] In addition to requiring a dedicated pneumati-
cally or hydraulically supplied circuit, these rod-lock de-
vices disadvantageously increase the overall axial and/or
radial dimensions of the cylinder and can create prob-
lems when the available space is limited.

[0010] The object of the present invention is to propose
a pneumatically or hydraulically actuated cylinder that is
provided with a rod-lock device and is able to overcome
the drawbacks discussed above with reference to the
cylinders of the prior art.
[0011] Said object is achieved by a pneumatically or
hydraulically actuated cylinder according to claim 1. The
dependent claims describe preferred embodiments of
the invention.
[0012] The features and the advantages of the cylinder
according to the invention will in any case become clear
from the following description of preferred embodiments
thereof, which are given by way of non-limiting example
and with reference to the attached drawings, in which:

Fig. 1 is a perspective view of separate components
of a pneumatically or hydraulically actuated cylinder
according to one embodiment;
Fig. 2 is a perspective axial sectional view of an end
portion of the cylinder;
Fig. 3 is a perspective transverse sectional view at
the level of the head that houses the rod-lock device;
Fig. 4 is a perspective axial sectional view of an end
portion of the cylinder along a section plane different
to that in Fig. 2;
Fig. 5 is a perspective view of the cylinder according
to the embodiment in Fig. 1;
Fig. 6 is an axial sectional view of an end portion of
the cylinder in one variant embodiment; and
Fig. 7 is a perspective view of the cylinder in the
second embodiment.

[0013] In said drawings, 1; 100 indicates, as a whole,
a pneumatically or hydraulically actuated cylinder ac-
cording to the invention.
[0014] In the continuation of the description, elements
that the various embodiments shown in the drawings
have in common are indicated by the same reference
numerals.
[0015] In one embodiment, the cylinder 1; 100 is pneu-
matically or hydraulically actuated and comprises a cyl-
inder liner 2 and a cylinder piston 5.
[0016] The cylinder liner 2 is delimited at the ends by
a front head 3b and by a rear head 3a so as to form a
cylinder chamber 4.
[0017] The cylinder piston 5 is provided with a rod 6,
is housed in the cylinder chamber 4 and can be actuated
by means of a control fluid so as to move in said cylinder
chamber 4 along an axis of translation X.
[0018] The cylinder 1; 100 is provided with a rod-lock
device 7 comprising a rod-lock piston 8 that extends be-
tween a first end 8a and a second end 8b. The rod-lock
piston 8 is slidingly housed in a fluid-tight manner in a
rod-lock piston seat 9 made in one of either the front head
3b or rear head 3a. The rod-lock piston seat 9 extends
in a direction that is orthogonal with respect to the axis
of translation X.
[0019] A rod engagement through-hole 10 is made in
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the rod-lock piston 8, through which the rod 6 passes.
[0020] By means of the control fluid, the rod-lock piston
8 is translatable at least from an active position, in which
the rod is axially locked, to an inactive position, in which
the rod 6 can freely slide into the rod engagement hole 10.
[0021] The rod-lock piston seat 9 is in fluidic commu-
nication with the cylinder chamber 2 such that the control
fluid acting on the rod-lock piston 8 causes, following the
passage of the rod-lock piston 8 from the active position
to the inactive position, the translational movement of the
cylinder piston 5 in the cylinder chamber 4.
[0022] In the continuation of the description, the term
"slotted" means elliptical or generally oval and the term
"oblong" means a shape that is defined by two semi-
circumferences connected tangentially to one another by
means of two rectilinear and parallel segments.
[0023] The terms "front" and/or "frontal", together with
their adverbs "at the front" and/or "to the front" mean the
end of the cylinder that is proximal to the end where the
rod leaves. Vice versa, the term "rear" and its adverb "at
the rear" mean the end of the cylinder that is distal from
the end where the rod leaves.
[0024] "Axial" and "axially" mean the longitudinal ex-
tension direction of the cylinder, that is the direction de-
fined by the axis of translation X of the rod. Vice versa,
the term "transverse" and the derivatives thereof mean
a direction that is orthogonal to the axis of translation X
of the rod, that is a direction that is orthogonal to the
discharge and/or return stroke of the rod.
[0025] In accordance with one aspect of the invention,
the rod-lock piston 8 is equipped with rod locking means
80 suitable to interact with corresponding counter-locking
means 60. The counter-locking means are made in at
least one axial portion 66 of the rod 6 so as to lock the
rod in at least one predetermined axial position. The en-
gagement between said locking means and said counter-
locking means defines the active position in which the
rod 6 is axially locked, while the disengagement between
said locking means and said counter-locking means de-
fines the inactive position.
[0026] For example, the at least one axial portion 66
is made along the lateral surface 61 of the rod 6.
[0027] Optionally, the rod engagement hole 10 is a slot-
ted or oblong hole, which is delimited by a hole wall 82
from which at least one rod engagement portion 84 in-
ternally protrudes, said rod engagement portion 84 pro-
jecting from the inside of the hole wall 82 so as to form,
together with the hole wall 82, a step 86 that defines the
locking means 80.
[0028] Preferably, the counter-locking means 60 com-
prise at least one lowered portion 62 of the rod 6 and
said lowered portion defines a coupling undercut 62 suit-
able to be axially engaged by the step 86. The axial en-
gagement between the step and the coupling undercut
defines the active axial locking position of the rod 6.
[0029] In accordance with one aspect of the invention,
the lowered portion 62 is a portion of the rod 6 that has
a smaller diameter than the diameter of the rod 6.

[0030] Optionally, the rod-lock piston is made of a ma-
terial having a low coefficient of friction, for example poly-
acetal resin.
[0031] According to one aspect of the invention, the
rod-lock device 7 is influenced elastically to remain in the
active rod locking position.
[0032] Preferably, the elastic element 72 is housed be-
tween a bottom wall 92 of the rod-lock piston seat 9 and
the first end 8a of the rod-lock piston 8. Said elastic ele-
ment 72 is suitable to act on the rod engagement portion
84 so as to cause the rod-lock piston 8 to move in a
translational manner from the inactive position to the ac-
tive position.
[0033] Preferably, the elastic element is a coil spring.
[0034] Optionally, the rod-lock piston 8 is provided with
a tang 89 that protrudes from the front or rear head so
as to be accessible from the outside in order to move the
rod-lock piston from the active position to the inactive
position.
[0035] Preferably, a closing cap 74 is sealingly housed
in the rod-lock piston seat 9 that, in cooperation with the
second end 8b of the rod-lock piston 8, forms a rod-lock
piston actuation chamber 76. The pressurized control flu-
id is pumped into said rod-lock piston actuation chamber
76, which causes the rod-lock piston to move in a trans-
lational manner from the active axial locking position of
the rod to the inactive position.
[0036] In accordance with one aspect of the invention,
the closing cap 74 is held in the seat by a circlip.
[0037] In accordance with one aspect of the invention,
a pneumatic supply hole 30; 300 that is in fluidic commu-
nication with the rod-lock piston actuation chamber 76
by means of a primary supply duct 31; 310 is made in
the head of the piston in which the rock-lock piston 8 is
housed. The rod-lock piston actuation chamber 76 is, in
turn, in fluidic communication with the cylinder chamber
4 by means of a secondary supply duct 32.
[0038] Preferably, the pneumatic supply hole 30; 300
extends along a pneumatic hole axis Y in a direction that
is orthogonal to the axis of translation X.
[0039] Optionally, the primary supply duct 31 is inclined
with respect to said pneumatic hole axis Y.
[0040] Optionally, the secondary supply duct 32 is in
fluidic communication with a shock absorber device 36
of the piston end-of-stroke.
[0041] In another variant in accordance with Fig. 6 and
7, the head in which the rod-lock piston is housed has a
main portion that houses the rod-lock device and has an
axial extension that is significantly smaller than a head
of the cylinder, as described above and with reference
to Fig. 1-5. However, an axial projection extends from
the above-mentioned main portion that houses the rod-
lock device, in which projection a pneumatic supply hole
300 is made. A primary supply duct 310 extends horizon-
tally from the supply hole 300 to the rod-lock piston ac-
tuation chamber 76. In accordance with the embodiment
shown in Fig. 6, the axis of the rod-lock piston seat 9, the
axis of translation X and the pneumatic hole axis Y lie on
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the same imaginary plane.
[0042] In view of the fact that the cylinder is a mechan-
ical component that is axially symmetrical with respect
to the axis of translation X and that it is substantially hol-
low, since the cylinder liner 2 defines a cylinder chamber
4 that is delimited at its ends by the front 3b and rear 3a
heads, the term "internal" and its derivatives are intended
to mean the region of space that is surrounded by the
cylinder liner. Similarly, the phrase "towards the inside"
or the like is intended to mean a direction oriented to-
wards or approaching the axis of translation X.
[0043] Optionally, a recess 78, in which a portion of
the elastic element 72 is housed is made, in the first end
8a.
[0044] Optionally, a bottom hole 94 is made in the bot-
tom wall 92, in which a tang 89 that protrudes from the
first end 8a of the rod-lock piston 8 is slidingly received.
Said tang 89 comprises an end tang portion 89a that
protrudes transversally from the front head 3b, or from
the rear head 3a, with respect to the axis of translation
X. Actuation means 87 for moving the rod-lock device
may engage the end tang portion 89a.
[0045] For example, should the rod-lock piston 8 mal-
function, it is possible to move it manually by operating
the actuation means 87 so as to shift the rod-lock piston
from the active position to the inactive position.
[0046] In one variant, the actuation means 87 comprise
a ring.
[0047] For example, the tang 89 may protrude from a
base wall of the recess 78 and at least part of the elastic
element 72 may be housed in the recess 78 so as to
receive the tang 89 in its interior.
[0048] Optionally, the secondary supply duct 32 com-
prises a first arm 32a, which extends along a shock-ab-
sorbing seat axis Y’ that is orthogonal to the axis of trans-
lation X, and a second arm 32b that intersects the first
arm 32a and is parallel to said axis of translation X.
[0049] Optionally, a shock-absorbing seat 34 is made
in the first arm 32a, in which a shock absorber device 36
may be housed.
[0050] Optionally, the cylinder piston 5 is slidingly
housed in a fluid-tight manner in the cylinder chamber 4
and the cylinder chamber 4 is divided into a rear chamber
4a and into a front chamber 4b by means of said cylinder
piston 5. The cylinder functions as described below.
[0051] The control fluid is pumped into the rear cham-
ber 4a (or front chamber 4b) so as to actuate the dis-
charge stroke (or the return stroke) of the rod 6. The rod
may freely slide into the rod engagement hole 10 so as
to keep the rod-lock piston 8 in the inactive position.
[0052] The rod-lock piston 8 can pass from the inactive
position to the active position, in which rod locking means
80 engage with counter-locking means 60.
[0053] Optionally, the engagement between the
means 80 and the counter-locking means 60 is caused
by at least partially decreasing the compressive force
acting on the elastic element 72, which allows the locking
means 80 to engage with the respective counter-locking

means 60.
[0054] The control fluid stops being pumped into the
rear chamber 4a (or front chamber 4b) when the rod 6 is
locked by the mutual engagement between the means
80 and counter-locking means 60.
[0055] In order to shift the rod-lock piston from the ac-
tive position to the inactive position, the control fluid may
be pumped through a pneumatic supply hole 30; 300 so
as to reach and fill the rod-lock piston actuation chamber
76. By filling the rod-lock piston actuation chamber 76,
the pumping fluid may bring about the compression of
the elastic element 72, causing the disengagement of
the locking means 80 from the counter-locking means
60, and move the rod-lock piston 8 back into the inactive
position.
[0056] The control fluid continues to be pumped such
that the control fluid may reach the front chamber 4b (or
rear chamber 4a) that is in fluidic communication with the
rod-lock piston actuation chamber 76, and may actuate
the return stroke (or discharge stroke) of the rod 6, keep-
ing the rod-lock piston 8 in the inactive position.
[0057] Innovatively, the pneumatically or hydraulically
actuated cylinder provided with the rod-lock device
achieves the proposed object.
[0058] Advantageously, the same control fluid is used
to move both the rod-lock piston and the rod. In other
words, the fluidic communication between the rod-lock
piston seat and the cylinder chamber both allows the rod-
lock piston to move from the active position to the inactive
position and the cylinder piston to move in a translational
manner in the cylinder chamber.
[0059] Advantageously, it is possible to use just one
circuit for pumping the control fluid in order to supply fluid
for both the axial sliding motion of the rod and the trans-
verse translational movement of the rod-lock piston.
[0060] Advantageously, the overall dimensions of the
cylinder provided with the rod-lock device are compara-
ble to the overall axial and radial dimensions of a cylinder
according to the prior art that does not comprise a rod-
lock.
[0061] Advantageously, the rod-lock piston, being cen-
trally passed through by the rod, makes full use of the
dimensions and the geometry of the head, without in-
creasing the overall radial or axial dimensions of the
head.
[0062] Advantageously, being made of a material hav-
ing a low coefficient of friction, the rod-lock piston facili-
tates the sliding movement of the rod engagement por-
tion in contact with the rod.
[0063] Advantageously, actuation means are provided
for moving the rod-lock piston from the active position to
the inactive position in the event that the circuit for pump-
ing the control fluid fails or malfunctions.
[0064] Advantageously, when the rod engagement
portion reaches the lowered portion, the elastic element
causes the radial engagement of the rod engagement
portion in the lowered portion and the axial engagement
of the step with the coupling undercut. In other words,
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the elastic element causes the translational movement
from the inactive position to the active rod locking posi-
tion.
[0065] In order to meet contingent requirements, an
expert in the field may make modifications and adapta-
tions to all the embodiments of the cylinder according to
the invention and could substitute elements with other
functionally equivalent elements without departing from
the scope of the following claims. Each of the features
described as belonging to a possible embodiment may
be formed independently of the other embodiments de-
scribed.

Claims

1. Pneumatically or hydraulically actuated cylinder
(1;100), comprising a cylinder liner (2) delimited at
the ends by a front head (3b) and a rear head (3a)
so as to form a cylinder chamber (4), and a cylinder
piston (5) housed in the cylinder chamber (4) and
actuatable by means of a control fluid so as to move
in said chamber along an axis of translation (X), the
piston (5) being further equipped with a rod (6), the
cylinder (1;100) being equipped with a rod-lock de-
vice (7) comprising a rod-lock piston (8) extending
between a first end (8a) and a second end (8b), said
rod-lock piston (8) being slidably and fluid-tightly
housed in a rod-lock piston seat (9) obtained in one
of the front (3b) or rear (3a) heads and extending in
a direction orthogonal with respect to the axis of
translation (X), in the rod-lock piston (8) there being
obtained a rod engagement through hole (10) pen-
etrated by the rod (6), the rod-lock piston (8) being
translatable by means of the control fluid at least
from an active axial locking position of the rod to an
inactive position, wherein the rod (6) is freely slidable
within said rod engagement hole (10), wherein the
rod-lock piston seat (9) is in fluidic communication
with the cylinder chamber (2) so that the control fluid
acting on the rod-lock piston (8) causes, following
the passage of the rod-lock piston (8) from the active
position to the inactive position, the translation of the
cylinder piston (5) into the cylinder chamber (4).

2. Cylinder according to claim 1, wherein the rod-lock
piston (8) is equipped with rod locking means (80)
suitable to interact with corresponding counter-lock-
ing means (60) obtained in at least one axial portion
(66) of the rod (6) so as to lock the rod in at least one
predetermined axial position, the engagement be-
tween said locking means and said counter-locking
means defining the active axial locking position of
the rod (6), the disengagement between said locking
means and said counter-locking means defining the
inactive position.

3. Cylinder according to any one of the preceding

claims, wherein the rod engagement hole (10) is a
slotted or oblong hole delimited by a hole wall (82)
from which protrudes internally at least one rod en-
gagement portion (84), said rod engagement portion
(84) projecting internally from the hole wall (82) so
as to form, with the hole wall (82), a step (86) defining
the locking means (80).

4. Cylinder according to claims 2 and 3, wherein said
counter-locking means (60) comprise at least a low-
ered portion (62) of the rod (6) defining a coupling
undercut (64) suitable to be axially engaged by the
step (86) so as to define the active axial locking po-
sition of the rod (6) .

5. Cylinder according to any one of the preceding
claims, wherein the rod-lock device (7) is influenced
elastically to remain in the active rod locking position.

6. Cylinder according to the preceding claim, wherein
an elastic element (72) is housed between a bottom
wall (92) of the rod-lock piston seat (9) and the first
end (8a) of the rod-lock piston (8), said elastic ele-
ment (72) being suitable to act on the rod engage-
ment portion (84) so as to cause the translation of
the rod-lock piston (8) from the inactive position to
the active position.

7. Cylinder according to any one of the preceding
claims, wherein the rod-lock piston (8) is equipped
with a tang (89) protruding from the front or rear head
so as to be accessible from the outside for a move-
ment of the rod-lock piston from the active position
to the inactive position.

8. Cylinder according to any one of the preceding
claims, wherein a closing cap (74) is sealingly
housed in the rod-lock piston seat (9) and forms in
cooperation with the second end (8b) of the rod-lock
piston (8) a rod-lock piston actuation chamber (76)
wherein is pumped the pressurized control fluid that
causes the translation of the rod-lock piston from the
active axial locking position of the rod to the inactive
position.

9. Cylinder according to claim 8, wherein in the head
of the piston wherein the rod-lock piston (8) is
housed, a pneumatic supply hole (30;300) is ob-
tained in fluidic communication with the rod-lock pis-
ton actuation chamber (76) by means of a primary
supply duct (31;310), the rod-lock piston actuation
chamber (76) being in turn in fluidic communication
with the cylinder chamber (4) by means of a second-
ary supply duct (32).

10. Cylinder according to claim 9, wherein the pneumatic
supply hole (30) extends along a pneumatic hole axis
(Y) with direction orthogonal to the axis of translation
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(X), and wherein the primary supply duct (31) is in-
clined with respect to said pneumatic hole axis (Y).

11. Cylinder according to claim 9 or 10, wherein the sec-
ondary supply duct (32) is in fluidic communication
with a shock absorber device (36) at the piston end-
of-stroke.
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