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@ Overload protection device for a hydraulic cylinder.

@ A device for protecting a hydraulic cylinder {1} against
possible overloading is constituted by an auxiliary hydraulic
cylinder (13) in which each working chamber {16, 17) is
connected hydraulically by a respective duct (18, 19) to a
corresponding working chamber (2, 3) of the protected cylin-
der {1). The piston rod (21} of the auxiliary cylinder {13} is
connected to a spring {26) which yields in a direction opposite
the direction of displacement of the rod (21) resuiting from the
surpassing of a compression force of a value greater than a limit
which is predetermined in accordance with the value of the
maximum pressure which can be borne by the protected cylin-
der {1). The device avoids failure of the cylinder (1) and any
hydraulic apparatus connected thereto, and also returns the
piston rod (6) of the protected cylinder (1) automatically to the
initial position from which it was displaced as a consequence
of the intervention of the protection device.
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Overload protection device for a hydraulié cylinder
The present invention relates to a device for protecting
a hydraulic cylinder against overloading which could
damage its structure. .

~As is known, a hydraulic cylinder is'norﬁaliy used for
'moving an object in a straight 'line by means of a.rod

connected to its piston, and for maintaining the dbject
firmly in position at a desired point along its line
of movement.

According to the prior art, the object so moved is kept
in position by cutting off the two chambers of the cylinder

by means of the distributor .of the pressurised working
fluid, or by means of suitable valves cOnnected in

the supply and discharge ducts of the chambers.

If, under these conditions, an external force tries to
move the rod of the cylinder, the incompressibility of

the working fluig, geherally 0il, does not allow any
movement.

Cases do occur, however, in which the degree of external
force applied to the rod of the cylinder is such that
the pressures within the cylinder reach values which are
unacceptable as regards either the strength of the
cylinder itself or the apparatus hydraulicélly connected
thereto.

In order to avoid failure, the prior art makes use

of maximum pressure valves connected to the working
chambers of the cylinder, which, by opening at a maximum
predetefmined pressure, allow part of the pressurised
fluid to. leave one of the chambers.
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~ The 1nterventlon of the valves, however, results in a

movement Of the rod and hence of the object connected

to the rod, which leaves its correct position.

Once the external force haS»ceased,'it’is thus ﬁecessary

to act on the hydraulic circuit manually or automatically
-to return the rod and the object controlled theréby to

the initial p051tlon where . the external dlsturblng

forces occurred.

The problem behind the present invention is thus to
provide a protection device for a hydraulic cylinder

which avoids the failure of the cylinder and the )
apparatus hydraulically connected thereto wien "over loading
arises due to any external disturbing forces, and which ‘
at the same time allows the rod of the cylinder and hence
the object controlled by this rod to be returned
automatically to the initial position where the disturbing
forces arose.

This problem is soived in accordance with the ihvention
by means of a protection device which is characterised
in that it comprises an auxiliary hydraulic cylinder

in which each working chamber defined by its piston is
in constant hydraulic communication through a respective
duct with a corresponding chamber of the hydraulic
cylinder to be protected, and in that the rod is
connected to a resilient member which yields in a
direction opposite the direction of any

displacement of the rod itself resulting from the
surpassing of a force of predetermined value acting on
the piston due to the pressure differential created

in the hydraulic cylinder to be protected by the
exceeding of the maximum pressure allowable within

the cylinder to be protected.
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The invention will now be more fully described with
reference to an embodiment of the device illustrated
in the appended drawings, in which:

Figure 1 is. a longitudinal section of a hydraulic
cylinder provided with a ptoﬁecfion device according

to the«ihvention;

Figure 2 is a longitudinal. section of the cylinder of

'Figure 1, to the rod of which is.applied an external

axial disturbing force acting in one direction;:

Figure 3 is a longitudinal section of the cylinder of
Figure 1, to the rod of which is applied an external
axial disturbing force acting in the opposite direction
to that of Figure 2. '

With reference‘to the drawings, a conventional
hydraulic cylinder 1 has its interior divided into
working chambers 2, 3 by a piston 4 which slides in

a straight line within the cylindér 1. A conventional
sealing ring 5 is located on the piston 4.

In a conventional manner, the piston 4 is rigid with a
rod 6 which, in the example illustrated, is of the type
which projects from both ends 7, 8 of the cylinder 1 v
through respective apertures provided with conventional
seals 9, 10.

The working chambers 2, 3 are provided with respective
ducts 11, 12 for ‘alternating hydraulic connection to
a source of pressurised fluid, generally oil, and to a

discharge vessel, not illustrated, through a distributor,

also not illustrated since it is conventional.
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In accordance with the invention, in a preferred
embodiment,rthe rod 6 has a cylindrical cavity 13
within which-is slidable a. plston 14 with a seal 15.
This piston divides the cyllndrlcal cav1ty 13 into

two working chambers 16, 17. The whole thus. constltutes
an auxiliary hydraulic cylinder. A duct 18 effects a

“constant hydraulic connection between- the chamber 16 and
" the chamber 2 of the cyllnder 1 to be protected, while

a ‘'second duct 19 effects a constant hydraullc connection
between the chamber 17 and the worklng chamber 3 of the
cylinder 1.

The rod 6 of the cylinder 1 also has a cylindrical cavity
20 coaxial with the cavity 13. This cavity 20, in the

preferred embodiment shown in the drawings, communicates

hydraulically with the working chamber 17 of the auxiliarj

hydraulic cylinder. A rod 21 is connected to - -the piston
14 and, in the embodiment illustrated, projects only
from the side facing the chamber 17.

This rod 21 is extemded by a coaxial section 22 which
extends longitudinelly within the cavity 20 of the
side's.. At the jﬁnction between the rod 21 and its
extension 22 there is an annular shoulder 23, while at
the free end within the cavity 20 there is a head 24

defining an annular shoulder 25 facing the shoulder 23.

A ﬁelical spring 26 is mounted on the extension 22 and
will yield only on the surpassing of a predetermined
compression value, the spring being located between two
annular elements 27, 28 which, when the spring 26 is not
operative, bear against the shoulders 23, 25 of the
extension rod 22, resﬁectively. The latter may



10

i5

20

25

30

0103549

_5_

slide freely axially of the said annular eleménts 27, 28.

The cavity 20 of the rod 6 is-provided, in its turn,

wﬁth two opposing annular projéctions 29, 30 against which
the aﬁnulaf elémenté'Z?, 28 engage when the spring 26 -

is in'its non&oberative condition. '

The operation of -the device is as follows.

'Supposing thét an external disturbing force Ez greater

than the maximum force F, envisaged for the normal operation
of the cylinder 1 arises and acts on the rod 6 of the
cylinder 1 to be protected, while the rod 6 is retained
in a predetermined position by means of the conventional

.blocking of the ducts 11, 12, there occurs an increase

in the pressure differential between the chambers 2, 3
in the cylinder 1.

This same increased pressure differential also occurs
between the chambers 16, 17 of the auxiliary cylinder

13, which are in constant communication with the chambers
2, 3 of the cylinder 1 to be protected by meéns of the
ducts 18, 19, respectively.

Aé alédﬂéeQﬁence of the increase in the pressure
differential, the piston 14 is moved towards the left,

as seen in Figure 2, in that the spring 26, the predeterm-
-ined load limit being surpassed, yvields and is compressed
towards the left between the annular elements 27, 28, the

_element 27 being retained against the projection 29

of the cavity 20.

Under these conditions, some of the working fluid
present in the chamber 3 flows into the chamber 17 of
the auxiliary cylinder, allowing the piston 4 of the
protected cylinder 1 to move towards the right, again
as seen in Figure 2, avoiding any failure. '
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14 in the chamber 16 flows 1nto the chamber 2 of the
..protected cylinder which, its volume being increased,

is able to receive it. Clearly, the volumes dlsplaced
in the two directions are equal. Whep the disturbing
force F, ceases and the force less than or equal to

_‘the maximum force F1 ehvisaged for the normal operafion

is restored, the spring 26 expands and returne to the
initial condltlon between prOJectlons 29, 30 in the
cav1ty 20. ' '

The piston 14 is thus returned to its initial position
and, with the return of the previously-displaced . ;
hydraulic fluid to the chamber 3 of the cylinder 1, the
piston 4 is also returned agtométically to the initial.

position.

Thus, the object (not illustrated) controlled by the rod
6 of the cylinder 1 is also automatically re-p051tloned
exactly in its initial position.

An entirely similar operation occurs again when a
disturbing force F3 acts on the rod 6 in the opposite .

direction from the fprce F2'

In this case, the piston 14 of the auxiliary cylinder 13

“moves towards the right, as seen in Figure 3, and the

spring 26 is compressed between the annular elements
27, 28, with the latter bearing against the projection
30 of the cavity 20.

Although the invention has been described with reference
to a preferred embodiment in which the auxiliary cylinder
is formed within a cavity in the rod of the cylinder to
be protected and the resiliently yielding member con-

-stituted by the spring 26 is also housed within a coaxial

cavity in the same rod of the cylinder to be protected,
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the auxiliary,cyiinder and ‘its resiliently yielding
member may clearly also be .formed sepératé;y from the
rod of the cylinder to be protected without deparﬁing
from the scope of the invention. ' -

The basic advantage of the device according to the
invention is that of achieving suitable protection

against possible overloading and, at the same time,
returning the rod of the cylinder to be protected
automatically £o~the.ini£iél position where the
overloading occurred, without having recourse to special
operations. '

Moreover, in accordance with the preferred embodiment

of the. invention, there is also achieved the advantage
that the structural compactness of the protection device

"renders it more efficient.
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Claims: _ .
"1.- Device for protecting .a hydraulic cylinder (1)
.against overloading, characterised in that it comprises
an auxiliary hydraulic cylinder in which each wofkiﬁg .
chamber (16, 17)- deflned by its plston (14) is in
constant hydraullc communication through a respectlve'
duct (18, 19) with a corresponding worklng chamber (2, 3)
of the hydraulic cyllnder (1) to be protected, and in that-
the rod (21) of Sald plston (14) is connected to a’
re5111ent member’ (26) which yields in a direction opposite
the direction of ‘any displacement of the rod (21).
itself resulting from the force acting on the -
piston (14) due to the pressure differential in the
hydraulic cyllnder (1) to be protected surpassing a prede-
-termined value due- to the pressure within the cyllnder
(1) to be protected exceeding its maximum allowable valpe.

2. Protection device according to Claim 1, characterised
in that the auxiliary hydraulic cylinder (13) and the
resiliently yielding member (26) connected to its piston
rod (21) are housed within respective parts of a
longitudinal cavity (13, 20) in the piston rod (6) of the
hydraulic cylinder (1) to be protected.

3. Protection device according to Claim 2,
characterised in that the auxiliary hydraulic cylinder is
constituted by a cylindrical portion of the ihner wéll
of the longitudinal cavity (13) in the piston rod (6)

of the cylinder (1) to be protected.

4. Protection device accord%ng to Claim 1, characterised
in that the resiliently yielding member is constituted

by a spring (26) which can yield to a compression force

of a value predetermined in dependence on the value of

the maximum pressure allowed within the hydraulic cylinder
(1) to be protected, the spring (26) being mounted
coaxially on an extension (22) of the rod (21) of the
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-piston (14) of said auxiliary'cylinﬁer.(13) between- two
annular end elements {27, 28) slidably mounted on the :
said rod extensign‘(ZZ) betweeq.two end,shouldérs (23, 25)
thereof, the annular elements (27, 28) bearing against

"respecfive opposing annular projections (29, 30) .

- .on the inner wall ofgﬁhe axial cavity (13) in the rod (6)
of thé cylinder (1) .to be protected;wheh the spring. .

' (26) is inm its non-operative condition. o
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