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Description

[0001] This invention relates to a device and a method
for checking the state of charge of a gas spring.
[0002] More specifically, this invention relates to a de-
vice and a method for checking the state of charge of
gas springs used in the suspension systems of male
and/or female dies, especially in the context of pressing
semi-finished metal parts.
[0003] Generally speaking, during pressing, gas
springs are known to be used to obtain the correct pres-
sure between a male die and a female die and, if neces-
sary, also their relative position, until the pressing has
been completely formed.
[0004] The process of pressing a semi-finished part,
also known as "pressing" in the jargon of the trade, in-
volves cyclically moving a male die and a female die to-
wards and away from each other in order to give relief
and recessed shapes to a slab-shaped blank interposed
between them, the male die and the female die being
fixed to the ram (movable part) and bed of a press, re-
spectively.
[0005] According to the above, the presence of gas
springs at predetermined points of the die ensures that
the stamping pressure at these points is the correct pres-
sure needed to form the part correctly. Further, the use
of gas springs to provide suspension for the male and
female dies facilitates separation of the two parts of the
die during the return stroke of the press ram.
[0006] In the context of this invention, the above men-
tioned gas springs, or alternatively, gas compression cyl-
inders, are so called because they are usually charged
with an inert gas, for example nitrogen.
[0007] The correct pressure of the gas inside the cyl-
inder of the gas spring is fundamental for compression
between the male die and the female to be identical and
complete in each pressing cycle so that all the semi-fin-
ished parts made are identical in quality and dimensions.
[0008] In effect, if the pressure in the gas spring cylin-
der is too low, less force is applied by the compression
system, in particular in the region of the die or forming
structure where the gas spring is installed and interacts.
[0009] Since metal pressings are made in large quan-
tities, the pressing process must be efficient and repeat-
able at all times. Thus, to guarantee optimum operating
conditions of the gas springs used in the pressing proc-
ess, periodic inspections are carried out, especially with
regard to the state of charge of the gas springs, in order
to detect possible gas leaks.
[0010] According to the state of the art, there are sev-
eral different methods of checking the state of charge of
gas springs, involving direct or calculated measurement
of gas pressure inside the cylinder, or simply checking
that the gas pressure does not deviate excessively from
a predetermined nominal value for each specific cylinder
model. More in detail, a first method entails checking the
force applied by the gas spring by installing and com-
pressing it in a laboratory dynamometer or in a press

which is suitably equipped with a load cell capable of
measuring the force. The measured value of the force
provides an indirect indication of the state of charge, that
is, the effective value of gas pressure in the gas spring,
which must be equal to a nominal value.
[0011] A second, and more recent, method involves
permanent installation - directly at a specific point in the
gas spring cylinder - of an indicator of the state of pres-
surization in the cylinder.
[0012] Generally speaking, the indicator of the state of
pressurization is installed at a bottom part of the gas
spring cylinder, at a point different from the point where
the charging valve of the gas spring is usually installed.
To partly reduce the complexity of the machining work
required for this solution, the seat for installing the charg-
ing valve and the seat for installing the indicator of the
state of gas pressure are made at diametrically opposite
positions on the cylinder, on the bottom cap of the cylin-
der, of the gas spring, for example by boring a single hole
diametrically through the cylinder. This creates a thought
duct by which the state indicator and the charging valve
face each other. The system comprises a flexible element
which is in contact with the pressure inside the cylinder.
The flexible element adopts a deformed configuration in
the presence of a nominal pressure level, stopping by
interference an indicator which is visible to the user and
slidable on guides. More specifically, the visible indicator
adopts a predetermined position when the gas pressure
is equal to the nominal value. If the pressure drops below
the predetermined value, the flexible element tends to
lose its deformed configuration, leaving the indicator at
least partly free to slide on the guides. As it moves along
the guides, the indicator uncovers a coloured region mak-
ing its position, and hence the state of charge of the cyl-
inder, even more evident.
[0013] Document US 2,948,256 discloses a tire pres-
sure indicating devices adapted to be attached directly
to the valve of a vessel which contains gas under pres-
sure, such as a pneumatic vehicle tire, and it relates par-
ticularly to a tire pressure indicator that is removably
threadedly engageable to the valve stem of a pneumatic
tire and having an external member which is movable in
direct response to a reduction of the tire pressure to pro-
vide both a visual and a feelable indication of the tire
pressure.
[0014] Document US 3,106,993 relates to a means of
replenishing a fluid in a shock absorber which means
also incorporates a means of visually inspecting the fluid
level in the shock absorber.
[0015] Document US 2011/180360 discloses an over-
pressure and bottoming detector, in particular to an air-
craft landing gear shock-absorber.
[0016] All the methods known to the state of the art are
subject to drawbacks and practical problems which make
them difficult to implement in some cases.
[0017] More specifically, the first method, which in-
volves checking the spring directly under a dynamometer
or a test press, requires suitable instruments, as well as
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a dynamometer or press whose structure is suitable for
the pressures to be measured and hence, for the forces
developed by the gas springs. For example, a nominal
gas spring charge of a few tons requires similar, if not
higher, capacities of the measuring instruments and
equipment. The costs of equipment of this kind are high
and the first method is generally used when suitable test-
ing machinery and equipment is already available. More-
over, in many cases, the passage from a pressure read-
ing to a force value is not free of human errors and/or
conversion errors.
[0018] The second method, that is, the indicator of the
state of charge installed directly on the gas spring cylinder
is also subject to some drawbacks. More specifically,
making a seat especially for installing the indicator in the
body of the cylinder is possible only when dimensions
allow such a seat for the indicator to be machined in the
cylinder. Up to the current state of the art, the machining
work necessary for making the indicator seat in the cyl-
inder is expensive and, moreover, constitutes an addi-
tional step in the production cycle. A further limitation of
this solution is the added risk of gas leaks due to the
additional hole in the cylinder of the spring, which might,
over time, cause the performance of the gas spring to
deteriorate.
[0019] Thus, the above mentioned solutions only partly
solve the problem of providing a simple, accurate and
immediate indication of the state of charge of a gas
spring, especially for pressing processes.
[0020] In this context, the technical purpose of this in-
vention is to provide a device for checking the state of
charge of a gas spring to overcome the above mentioned
disadvantages.
[0021] It is also an aim of this invention to provide a
device for checking the state of charge of a gas spring
and which offers greater flexibility of use than is normally
known in the specific technical field, that is to say, whose
use is possible for different gas spring models with pres-
sure and performance properties which may differ con-
siderably.
[0022] Another aim of the invention is to provide a de-
vice for checking the state of charge of a gas spring and
which is inexpensive, simple to use and free of all pos-
sible errors in the reading and/or interpretation of the re-
sponse of the pressurized system being inspected.
[0023] A further aim of the invention is to provide a
method for checking the state of charge of a gas spring
and which is easy to implement and reliable.
[0024] These and other aims are substantially
achieved by a device and a method for checking the state
of charge of a gas spring, as described in one or more
of the appended claims.
[0025] Further features and advantages of the present
invention are more apparent from the detailed description
of a preferred, but non-exclusive, embodiment of a device
for checking the state of charge of a gas spring according
to the invention.
[0026] This description is made with reference to the

accompanying drawings, which are also provided solely
for purpose of non-limiting example and in which:

- Figure 1 is a sectional view of a device according to
this invention;

- Figure 2 is a sectional view of the device of Figure
1 in a first step of a first form of use;

- Figure 3A is a sectional view of the device of Figure
1 in a second step of a first form of use and in a
situation where the gas spring is discharged;

- Figure 3B is a sectional view of the device of Figure
1 in a second step of a first form of use and in a
situation where the gas spring is charged;

- Figure 4A is a sectional view of the device in a first
form of use and in an embodiment different from that
shown in Figure 1;

- Figure 4B is a sectional view of the device of Figure
4A in a first form of use and in a situation where the
gas spring is being checked;

- Figure 5 is a sectional view of the device of Figure
1 in a first step of a second form of use;

- Figure 6A is a sectional view of the device of Figure
1 in a second step of a second form of use and in a
situation where the gas spring is discharged;

- Figure 6B is a sectional view of the device of Figure
1 in a second step of a second form of use and in a
situation where the gas spring is charged.

[0027] Figure 1 illustrates in its entirety a device for
checking the state of charge of a gas spring according
to this invention and in a preferred embodiment of the
invention.
[0028] The checking device, denoted in its entirety by
the reference numeral 1, comprises a container 2 having
an internal cavity 2a and a termination 2b and, on the
opposite side thereof, a hole 2c giving access to the in-
ternal cavity 2a.
[0029] Preferably, the container 2 of the checking de-
vice 1 is defined by a hollow cylindrical member having,
on the side opposite to the access hole 2c, a protuber-
ance whose transversal cross section is smaller than that
of the container 2 and which defines the above mentioned
termination 2b.
[0030] The termination 2b of the container 2 has a
through hole 2d leading into the internal cavity 2a and
thus in fluid communication with the selfsame internal
cavity 2a.
[0031] The checking device 1 comprises a plunger 4
slidably housed in the through hole 2d. Preferably, the
portion of the plunger 4 which is housed and slidable in
the through hole 2d is defined by a rod 4a of the plunger 4.
[0032] The rod 4a of the plunger 4 has a first end 4b
adapted to protrude from the through hole 2d of the ter-
mination 2b (on the side opposite to the internal cavity
2a) and a second end 4c which is slidably inserted in the
internal cavity 2a of the container 2 and which has an
abutment surface 4d.
[0033] Preferably, the abutment surface 4d of the
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plunger 4 defines a widening in the cross section com-
pared to the rod 4a.
[0034] The checking device 1 comprises a position in-
dicator 5 applied to the plunger 4 and such as to be ex-
ternally visible to a user, in particular visible from the out-
side of the container 2 of the device 1.
[0035] In order to be effectively visible from the outside,
the position indicator 5 comprises, in a preferred embod-
iment shown in the accompanying drawings, a protrusion
5a applied transversely to the plunger 4 (to the rod 4a or
the abutment surface 4d) and inserted in a lateral opening
2e in the container 2, so that the protrusion 5a protrudes
visibly from the container 2 and, if necessary, is acces-
sible to the touch. Preferably, the protrusion 5a projects
to a certain extent relative to the outside surface of the
container 2 through the aforementioned lateral opening
2e which may, for example, have the shape of a slot or
other suitable shape. Advantageously, this makes the
protrusion 5a visible from different angles other than di-
rectly facing the lateral opening 2e, for example from lat-
eral angles at 90° or more to the direction of extension
of the protrusion 5a.
[0036] In this situation, the internal cavity 2a is in com-
munication with the atmosphere, thus exposing the
plunger 4, and in particular the abutment surface 4d, to
atmospheric pressure.
[0037] In a possible variant embodiment, not illustrated
in the accompanying drawings, the position of the plunger
4 is visible through a lateral opening 2e which has a trans-
parent cover. This transparent cover, which is fixed di-
rectly to the container 2, has the effect of isolating the
internal cavity 2a from the outside atmosphere, thus al-
lowing the possibility of a pressure difference between
the internal cavity 2a and atmospheric pressure.
[0038] The checking device 1 also comprises pushing
means 6 designed to interact with the plunger 4 of the
device 1, in particular with the abutment surface 4d, to
apply thereon a predetermined thrust as necessary when
the checking device 1 is being used.
[0039] In a preferred embodiment, the pushing means
6 comprise a screw element 6a which is rotatably en-
gaged in the access hole 2c, that is to say, is screwed
into it. That way, at least one portion of the screw element
6a screwed into the access hole 2c is located inside the
internal cavity 2a and faces the abutment surface 4d of
the plunger 4. In this situation, the screw element 6a de-
fines a cap which closes the access hole 2c and whose
position (along the internal cavity 2a) is adjustable by
varying the screwing configuration of the screw element
6a in the access hole 2c.
[0040] The pushing means 6 also comprise an elastic
element 6b interposed between the screw element 6a
and the abutment surface 4d, in such a way that screwing
in the screw element 6a causes compression of the elas-
tic element 6b which is opposed by the selfsame abut-
ment surface 4d of the plunger 4. In other terms, the
compression applied by the pushing means 6 produces
a force, or rather a thrust, on the plunger 4. The thrust

on the plunger 4 is therefore adjustable by varying the
screwing configuration of the screw element 6a in the
access hole 2c which results in a variation of the axial
position of the front end of the screw element 6a, facing
the abutment surface 4a.
[0041] The aforementioned pushing means 6 are ca-
pable of applying a measured thrust on the plunger 4, in
particular by adjusting the screwing configuration of the
screw element 6a in the access hole 2c which produces
measured compression of the elastic element 6b.
[0042] In short, by measured thrust is meant a thrust
whose value is known to the user: the term "measured
thrust" is explained in more depth below.
[0043] Preferably, the elastic element 6b of the pushing
means 6 comprises a helical spring adapted to be housed
in the internal cavity 2a of the container 2.
[0044] The checking device 1 according to the inven-
tion may also comprise a reference element 7 applied to
the outside of the container 2 to define a locating refer-
ence for identifying the position adopted by the position
indicator 5, in particular by the protrusion 5a projecting
outwards from the container 2.
[0045] It should be noted that the reference element 7
must be considered as optional and designed to facilitate
identification of the position adopted by the position in-
dicator 5 and hence by the plunger 4 during an operating
condition of use of the checking device 1.
[0046] The reference element 7 is particularly effective
when the lateral opening 2e is not directly visible to the
user, for example when the user looks at the container
2 from an angle substantially perpendicular to the direc-
tion of extension of the position indicator 5. In effect, to
define a positional reference to assess the displacement,
if any, of the position indicator 5, only the perimeter walls
of the lateral opening 2e of the container 2 may be nec-
essary, for example. The reference element 7 has the
shape of a ring or ring nut, preferably axisymmetric so
as to provide a reference for a user observing it from a
wide range of angles.
[0047] The reference element 7 also comprises
means, not illustrated in the accompanying drawings, for
fastening it to the outside of the container 2 of the check-
ing device 1. By way of example, the aforementioned
means may be: grub screws, bolts, pins, threaded bosses
and the like.
[0048] Figures 2 and 3A-3B show a sequence of op-
erating steps for checking a gas spring 100 using the
checking device 1 described above.
[0049] More specifically, the checking device 1 is ap-
plied stably, and reversibly, to the gas spring 100 by in-
serting the aforementioned termination 2b into a corre-
sponding socket 105 formed on the gas spring 100.
[0050] For this purpose, the termination 2b is provided
with connecting means 3 for stable, and reversible, con-
nection to the receiving seat 105 of the gas spring 100.
[0051] The connecting means 3 preferably comprise
an external thread 3a designed to engage an internal
thread formed on the receiving seat 105 of the gas spring
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100. In a variant embodiment not illustrated, the connect-
ing means 3 comprise a pair of jaws designed to securely
grip the outer covering of the gas spring.
[0052] The connecting means 3 on the termination 2b
might also be embodied in any other way suitable for
guaranteeing a secure hold (for example, bayonet or oth-
er connections).
[0053] In accordance with the technical context of this
invention, the gas spring 100 is described as an element
including a cylinder 101 and a piston 102 slidably coupled
to each other and defining, in conjunction with each other,
an internal space 103 containing a gas under pressure.
[0054] Preferably, the receiving seat 105 is formed on
the cylinder 101 at a bottom wall of the cylinder 101, that
is to say, at a position opposite the piston 102.
[0055] In detail, the cylinder 101 of the gas spring 100
has a charging valve 106 preferably located in a bottom
portion of the seat 105. In general terms, the charging
valve of a gas spring is a normally closed valve.
[0056] This arrangement of the charging valve 106 is
such that in the configuration where the checking device
1 is coupled to the gas spring 100, as shown in Figures
2, 3A-3B, 4A-4B, 5, 6A-6B, the first end 4b of the plunger
4 (opposite to the abutment surface 4d) is in contact with
a movable sealing element of the charging valve 106.
This contact may cause the charging valve 106 to open
when the pressure of the gas in the internal space 103
of the cylinder 101, is less than a predetermined nominal
pressure and, more specifically, is not high enough to
overcome the action of the pushing means 6.
[0057] Advantageously, the predetermined nominal
pressure corresponds exactly to the aforementioned
measured thrust, whose value is known to the user and
which is set on the checking device 1 in such a way that
the user can directly interpret the response of the pres-
surized gas spring system (that is, the assembly made
up of cylinder 101, internal space 103, gas and piston
102) based on a sliding movement of the plunger 4
caused by the pushing means 6.
[0058] In other terms, the user of the checking device
1 may set the value of the measured thrust applied by
the pushing means 6 (by turning the screw element 6a
as required) in such a way that the measured thrust value
corresponds to a nominal pressure value of the gas
spring 100 to be checked. That way, if the pressure of
the gas in the gas spring 100 is less than the nominal
value, the pushing means 6 cause the charging valve
106 of the gas spring 100 to open, thereby discharging
the gas therein contained. In this situation, the plunger 4
reaches a position of maximum extension (outermost po-
sition) outside the through hole 2d, that is to say, towards
the charging valve 106.
[0059] Where the pressure of the gas inside the gas
spring 100 is greater than or equal to the aforementioned
nominal value, on the other hand, the pushing means 6
are unable to overcome the force of the gas pressure
and the charging valve 106 does not change over to the
open position. In this situation, the plunger 4 adopts a

retracted position inside the through hole 2d.
[0060] Thus, by observing the position adopted by the
position indicator 5, the user can see whether the gas
pressure in the gas spring 100 is too low (position indi-
cator 5 in extended position) or optimal (position indicator
5 in retracted position).
[0061] Described below with reference in particular to
Figures 2 and 3A, 3B is a first form of use of the checking
device 1.
[0062] According to this first form of use, the corre-
sponding checking method comprises the following
steps:

- preparing a gas spring 100 (for example of the type
described above);

- preparing a checking device 1 like the one described
above;

- securely connecting the gas spring 100 to the check-
ing device 1 by inserting the termination 2b of the
checking device 1 into the receiving seat 105 of the
gas spring 100;

- following activation of the pushing means 6, observ-
ing whether the position indicator 5 is displaced or
not, indicating whether or not there is a difference
between the pressure of the gas in the gas spring
100 and a nominal value.

[0063] In the first form of use, activation of the pushing
means 6 occurs after securely connecting the checking
device 1 to the gas spring 100. By so doing, the plunger
4, under the action of the pushing means 6, comes into
abutment with the charging valve 106 of the gas spring
100 only after they have been coupled to each other.
Thus, preparing the checking device 1 before connecting
it to the gas spring 100 occurs when the screw element
6a of the checking device 1 is in the rest configuration,
that is to say, in the configuration where it does not com-
press the elastic element 6b or compresses it to a level
below operating level.
[0064] Further, the pushing means 6 are activated
manually by the user by turning the screw element 6a
and thus causing the elastic element 6b to be com-
pressed to apply force to the plunger 4. More specifically,
screwing in the screw element 6a increases the com-
pression of the elastic element 6b.
[0065] As an effective aid to the user and a precise
system for easily resetting the same compression con-
dition, the screw element 6a may have, for example, a
graduated scale ranging from a minimum pressure value
to a maximum pressure value (not illustrated in the ac-
companying drawings) to be set against a fixed reference
mark on the container 2: each mark on the scale corre-
sponds to a value of the force applied to the plunger 4
and hence of the pressure applied by the same on the
charging valve 106. Generally speaking, this relation is
true when the elastic property (denoted by "k" in technical
jargon) of the elastic element 6b is also known.
[0066] Advantageously, the aforementioned meas-
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ured thrust value applied by the pushing means 6 can be
set by the user, preferably continuously, according to a
plurality of values ranging from a minimum value to a
maximum value.
[0067] For example, the minimum measured thrust val-
ue of the checking device 1 is zero when the screw ele-
ment 6a is disengaged from the elastic element 6b (elas-
tic element 6b discharged). On the other hand, the meas-
ured thrust value of the checking device 1 is at its max-
imum when it is such that it overcomes the pressure of
the gas inside the internal space 103 and is preferably
less than or equal to a nominal value of 500 bar.
[0068] Thus, if the pressure of the gas inside the inter-
nal space 103 of the gas spring 100 is less than the nom-
inal value (spring discharged), the plunger 4 causes the
charging valve 106 to open and the rod 4a is accordingly
pushed out of the termination 2b, as shown in Figure 3A.
If the pressure of the gas is greater than or equal to the
nominal value, on the other hand (optimum spring charge
condition), the plunger 4 does not change position and
the valve 106 remains closed, as shown in Figure 3b.
[0069] The use of the reference element 7 may help
the user to see whether the plunger 4 has moved or not,
according to one of the two conditions of use of the first
embodiment of the checking device 1.
[0070] More in detail, according to the method of the
invention - in a situation where the checking device 1 is
securely connected to the gas spring 100 but the pushing
means 6 have not been activated yet (the plunger 4 is at
the most retracted position) - the reference element 7
can be adjusted in such a way as to abut against the
position indicator 5 (also at its most retracted position) in
contact with the charging valve 106 and locked at that
position on the outside of the container 2, for example
with a threaded boss.
[0071] Next, the user activates the pushing means 6
as described above and checks whether the position in-
dicator 5 moves relative to the reference element 7, in-
dicating that the plunger 4 has moved and hence that the
pressure of the gas in the gas spring 100 is too low.
[0072] Figures 4A and 4B illustrate a first form of use
of the checking device 1 in a different embodiment there-
of.
[0073] With reference to Figures 4A and 4B, the check-
ing device 1 comprises an electronic sensor 8, preferably
interposed between the abutment surface 4d of the
plunger 4 and the end of the elastic element 6b facing
the abutment surface 4d.
[0074] The sensor 8 converts into an electrical signal
the force and/or pressure applied between the abutment
surface 4d and the aforestated end of the elastic element
6b.
[0075] By way of an example, the sensor 8 is a pres-
sure sensor or a load cell. Preferably, the sensor 8 has
a shape and/or size which make it suitable for being
housed inside the internal cavity 2a of the checking de-
vice 1, without producing interference and friction, espe-
cially when the pushing means 6 are actuated, with the

walls of the internal cavity 2a of the container 2.
[0076] The checking device 1 also comprises an elec-
tronic instrument 9 for processing and displaying the
electric signal generated by the sensor 8.
[0077] Preferably, the electronic instrument 9 displays
on a display unit 9a the physical quantity associated with
the electric signal generated by the sensor 8. Preferably,
the electronic instrument 9 is powered by an external
electrical network.
[0078] Preferably, the sensor 8 is connected to the
electronic instrument 9 by electric wiring, as also illus-
trated in Figures 4A, 4B.
[0079] A mechanical microswitch 10, or more gener-
ally, an ON-OFF contact, is located between the position
indicator 5 of the plunger 4 and the reference element 7.
Preferably, the mechanical microswitch 10 is housed out-
side the container 2.
[0080] The state of the mechanical microswitch 10 is
normally open, that is to say, its contact is normally not
closed and, therefore, no signal is transmitted by the sen-
sor 8 to the electronic instrument 9.
[0081] The mechanical microswitch 10 switches from
an open state to a closed state when the reference ele-
ment 7 comes into abutment against the position indica-
tor 5.
[0082] More in detail, according to the method of the
invention, in a situation where the checking device 1 is
securely connected to the gas spring 100, the electronic
instrument 9 is connected to an external electrical power
network and is on. At this stage, the pushing means 6
are not yet activated (the plunger 4 is at its most retracted
position) and the mechanical microswitch 10 is normally
open.
[0083] Next, the reference element 7 is adjusted by the
user in such a way that it abuts the position indicator 5
(also at its most retracted position) in contact with the
charging valve 106 and locked in place on the outside of
the container 2.
[0084] Abutment between the position indicator 5 and
the reference element 7 interacts with the contact of the
mechanical microswitch 10, allowing it to change over to
the closed state, so that the electric signal generated by
the sensor 8 is enabled to reach the electronic instrument
9, which is already powered up and switched on (Figure
4A).
[0085] At this stage, the electronic instrument 9 emits
a visual or other form of state signal (for example, the
display unit 9a flashes) to tell the user that the sensor 8
is in operation and properly generating a signal interpret-
ed by the selfsame electronic instrument 9.
[0086] Next, the user activates the pushing means 6
as described above, until the display unit 9a of the elec-
tronic instrument 9 changes state.
[0087] As soon as the measured thrust of the checking
device 1 is such as to overcome the pressure of the gas
inside the gas spring 100, the position indicator 5 simul-
taneously moves relative to the reference element 7, in-
dicating the movement of the plunger 4 such as to open
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the charging valve 106 of the gas spring 100.
[0088] The movement, that is, the lack of contact, be-
tween the position indicator 5 and the reference element
7 causes the mechanical microswitch 10 to change back
to an open state.
[0089] The changeover of the mechanical microswitch
10 back to its prior state allows the last signal sent by the
sensor 8 to the electronic instrument 9 and stored therein
to be processed by the electronic instrument 9 and to be
displayed on the display unit 9a in terms of a physical
quantity, for example, force. The electronic instrument 9
preferably also emits an acoustic signal to alert the user.
[0090] Upon being alerted, the user stops activating
the pushing means 6 (Figure 4B).
[0091] Once the value of the force which has caused
the charging valve 106 of the gas spring 100 to open is
known, as shown on the display unit 9a, the user can find
the value of the pressure inside the gas spring 100 by
using ready conversion tables, divided according to the
different models of the gas springs 100, or using a single
conversion formula.
[0092] The checking device 1 may also comprise a
more advanced electronic instrument 9, provided, for ex-
ample, with a more complete user interface.
[0093] The advanced electronic instrument 9 allows
storing in an electronic memory the technical specifica-
tions of all the available models of the gas springs 100,
so that the user can - each time the gas spring 100 is
checked - call up the specific model of the gas spring 100
in order to view immediately on the display unit 9a the
value of the pressure inside the gas spring 100 and, con-
sequently, also the value of the force generated thereby.
[0094] Figures 5, 6A and 6B illustrate a second form
of use of the checking device 1.
[0095] According to this second form of use, the cor-
responding checking method comprises the following
steps:

- preparing a gas spring 100 as described above;
- preparing the checking device 1 as described above,

where the pushing means 6 have already been ac-
tivated;

- securely connecting the gas spring 100 to the check-
ing device 1 by inserting the termination 2b of the
checking device 1 into the receiving seat 105 of the
gas spring 100;

- observing whether the position indicator 5 is dis-
placed or not, indicating whether or not there is a
difference between the pressure of the gas in the
gas spring 100 and a nominal value.

[0096] In a first embodiment, the pushing means 6 are
activated at the factory during assembly of the checking
device 1. In other terms, the checking device 1 is prefer-
ably sold with the pushing means 6 already activated
(preloaded) and set for a predetermined type of gas
spring 100. This may be achieved either by using the
checking device 1 with the structure described above,

where the screw element 6a is already tightened in a
predetermined configuration, or by using a different struc-
ture for the checking device 1, for example with a generic
cap stably fixed, for example by welding or other fasten-
ing systems, and hence factory set according to a pre-
determined thrust value which cannot be modified by the
user.
[0097] Alternatively to what is described above, in the
second form of use, the pushing means 6 might be acti-
vated beforehand by the user just before applying the
checking device 1 to the gas spring 100, for example
manually by fully tightening the screw element 6a accord-
ing to the steps of the method described above and ac-
cording to a predetermined nominal value, or by tighten-
ing the screw element 6a up to a desired level lower than
the maximum value (for example, when checking a plu-
rality of gas springs 100 with different specifications).
[0098] In a preferred embodiment, the embodiment
with the factory-set pushing means 6 comprises pre-load-
ing the pushing means 6 on the plunger 4 to a level slightly
lower than the nominal thrust operating on the charging
valve 106 of the gas spring 100 under optimum conditions
(gas spring charged).
[0099] More in detail, in a situation where the checking
device 1 has preactivated pushing means 6, the refer-
ence element 7 is fixed to the outside of the container 2
in a position such as to abut against the position indicator
5 at its most extended position and to allow the position
indicator 5 to be retracted (as illustrated in Figures 5, 6A
and 6B), thus offering a solution which is the opposite of
that described above with reference to the first form of
use of the checking device 1. Next, the user securely
connects the checking device 1 to the gas spring 100,
as described above, and checks whether the position
indicator 5 moves relative to the reference element 7.
[0100] For example, the minimum value of measured
thrust (measured preloading) of the checking device 1 is
such as to overcome a gas pressure inside the internal
space 103 less than or equal to a nominal value of 10
bar, while the maximum value of measured thrust (meas-
ured preloading) of the checking device 1 is such as to
overcome a gas pressure inside the internal space 103
less than or equal to a nominal value of 500 bar.
[0101] More specifically, the aforementioned meas-
ured thrust value (measured preloading) can be set, pref-
erably continuously, according to a plurality of values
ranging from the minimum value to the maximum value
mentioned above.
[0102] In short, and in more general terms, the method
for checking the state of charge of a gas spring according
to the invention, comprises the following steps:

- preparing a gas spring in such a way as to make it
accessible to a charging valve for the same;

- preparing a plunger element configured to apply a
force on the gas spring charging valve;

- applying a force on the charging valve through the
agency of the plunger;
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- measuring the intensity of the force applied by the
plunger on the charging valve;

- holding the gas spring locked firmly in position during
the step of applying a force on the charging valve;

- detecting the extent of a displacement of the plunger
relative to a reference element.

[0103] More specifically, the step of measuring the in-
tensity of the force comprises the sub-step of associating
the plunger element to force measuring means, prefer-
ably to a dynamometer. Alternatively, and more prefer-
ably, the step of measuring the intensity of the force com-
prises the sub-step of connecting the plunger element to
an elastic element having a predetermined preloading
such as to apply a known, preset load on the plunger.
Still more preferably, the step of measuring the intensity
of the force comprises the sub-step of continuously set-
ting the value of the force according to a plurality of values
ranging from a minimum value to a maximum value.
[0104] The method according to the invention also
comprises the step of associating a position indicator with
the plunger element.
[0105] Advantageously, the checking device 1 accord-
ing to the invention is suitable for checking the state of
charge of a gas spring 100 mounted in any position: hor-
izontal, vertical or any other intermediate position, even
upside down..
[0106] Advantageously, the checking device 1 accord-
ing to the invention is not invasive and does not produce
gas leaks each time the state of charge of an optimally
charged gas spring 100 is checked. In effect, being op-
timally charged, the pressure of the gas inside these
springs is high enough to prevent the charging valve 106
from being opened by the plunger 4 of the checking de-
vice 1. Where the pressure of the gas in the gas spring
100 is too low, on the other had, gas flowing out as a
result of the opening of the charging valve 106 must not
be considered as a disadvantage because in such a case,
the gas spring would already be in a condition unsuitable
for use and thus scheduled for recharging or disposal.
[0107] In this regard, an important advantage offered
by the invention is that of being able, by adjusting the
pushing means 6, to set the thrust value which allows
distinguishing between gas springs 100 in a condition
suitable for use (the plunger 4 of the checking device 1
is unable to open the charging valve 106 of the gas spring
100) and gas springs 100 in a condition unsuitable for
use (the plunger 4 of the checking device 1 opens the
charging valve 106 of the gas spring 100). It is therefore
sufficient to set the pushing means 6 by fixing a prede-
termined thrust value below which the gas spring 100
must be considered no longer usable.
[0108] The above also improves the flexibility of use
of the checking device, making it suitable for application
to a wide range of gas springs 100, requiring only that
the pushing means 6 be preloaded to a value predeter-
mined as required according to the type of gas spring
100 to be checked.

[0109] Moreover, should it be necessary to completely
discharge the internal space 103 of the gas spring 100
(prior to recharging or disposal of a discharged gas spring
100) the checking device 1 also allows the gas to be
discharged directly into the outside atmosphere so that
the gas spring 100 can be scheduled for disposal or re-
charging.
[0110] Whatever the case, even if the opening of the
charging valve 106 of the gas spring 100 by the checking
device 1 must not allow gas to escape to the outside, all
that needs to be done is to provide the connecting means
3 with an elastic O-ring seal.
[0111] Advantageously, the checking device 1 allows
the state of charge of a gas spring 100 to be checked
without using a press or a dynamometer or other specific
instruments or equipment. This aspect allows consider-
able savings in terms of time, needed for checking the
gas spring 100, and costs of the instruments (press, dy-
namometer, load cell or pressure gauge), suitable for
checking according to the prior art.
[0112] Furthermore, since the checking device 1 al-
lows precise measurement and selection of the pressure
value to be checked, there is no risk of misinterpretation
and/or errors converting the measured value of pressure
and/or thrust.
[0113] Advantageously, the device 1 is made from sim-
ple components which are quick and easy to make using
traditional machine tools.
[0114] Advantageously, the device 1 thanks to its con-
structional simplicity is guaranteed for long-life operation
without necessitating maintenance, retuning or calibra-
tion, as is, instead, often the case with many measuring
instruments. Advantageously, the elastic element 6b in-
side the device 1 is an interchangeable component which
is readily available on the market as a standard mechan-
ical component listed according to size and elastic prop-
erty (denoted by the letter "k" in technical jargon).
[0115] When necessary, the user can advantageously
substitute the elastic element 6b (when the pushing
means 6 are removable), thus resetting the device 1 with
another value of measured thrust, and hence of pressure
to be checked in a different set of gas springs 100.

Claims

1. A device (1) for checking the state of charge of a gas
spring (100), comprising:

- a supporting structure (2) equipped with con-
necting means (3) adapted to be reversibly con-
nected to a gas spring (100);
- a plunger (4) slidably received, at least partly,
in the supporting structure and having a first end
(4b) that, in conditions of use, it is in contact with
a movable sealing element of a charging valve
of a gas spring, the plunger having a second end
which has an abutment surface (4d);
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- pushing means (6) operating on the abutment
surface (4d) of the plunger (4) to apply a meas-
ured thrust on the plunger (4) such as to induce
the displacement thereof;
- a position indicator (5) operatively associated
with the plunger (4) and configured to represent
the position of the plunger relative to a reference
element (7).

2. The device (1) according to claim 1, wherein the
pushing means (6) comprise a screw element (6a)
which is rotatably engaged on the supporting struc-
ture (2) and an elastic element (6b) which is inter-
posed between the screw element (6a) and the abut-
ment surface (4d) of the plunger (4) in such a way
that a predetermined degree which the screw ele-
ment (6a) is screwed to corresponds to a predeter-
mined degree of compression of the elastic element
(6b), so that the elastic element (6b) applies a pre-
determined compressive force on the plunger (4).

3. The device (1) according to claim 1 or 2, wherein the
position indicator (5) comprises a protrusion (5a) ap-
plied transversely to the plunger (4) and inserted in
a lateral opening (2e) of the supporting structure (2)
so that the protrusion (5a) protrudes visibly outwards
from the supporting structure (2).

4. The device (1) according to any of the preceding
claims, wherein the reference element (7) is applied
to the outside of the supporting structure (2) to define
a locating reference for identifying the position adopt-
ed by the position indicator (5).

5. The device (1) according to claim 2, comprising a
sensor (8), preferably a transducer for converting
force and/or pressure into an electrical signal repre-
senting the intensity of the force and/or pressure,
interposed between the abutment surface (4d) of the
plunger (4) and the elastic element (6b) in order to
measure a value of the compression which screwing
the screw element (6a) causes to be applied on the
elastic element (6b).

6. The device (1) according to claim 5, further compris-
ing:

- a display unit for making available to a user the
electric signal detected by the sensor (8) and
representing the intensity of the force and/or
pressure;
- a memory unit for storing at least the last elec-
tric signal measured by the sensor (8) and send-
ing it, on a user’s request, to the display unit.

7. The device (1) according to any of the preceding
claims, wherein the connecting means (3) comprise
an external thread (3a) formed on a termination (2b)

of the supporting structure (2).

8. The device (1) according to any of the claims from
1 to 6, wherein the connecting means (3) comprise
a pair of jaws.

9. A method for checking the state of charge of a gas
spring (100), comprising the following steps:

- preparing a gas spring (100) in such a way as
to make it accessible to a charging valve for the
same;
- preparing a plunger element configured to ap-
ply a force on the gas spring charging valve;
- applying a force on the charging valve through
the agency of the plunger, said plunger coming
into abutment with the charging valve;
- measuring the intensity of the force applied by
the plunger on the charging valve;
- holding the gas spring locked firmly in position
during the step of applying a force on the charg-
ing valve;
- detecting the extent of a displacement of the
plunger relative to a reference element.

10. The method according to claim 9, wherein the step
of measuring the intensity of the force comprises the
sub-step of associating the plunger element to force
measuring means, preferably to a dynamometer.

11. The method according to claim 9, wherein the step
of measuring the intensity of the force comprises the
sub-step of connecting the plunger element to an
elastic element having a predetermined preloading
and such as to apply a known, preset load on the
plunger.

12. The method according to any of the claims from 9 to
11, further comprising the step of associating a po-
sition indicator to the plunger element.

13. The method according to any of the claims from 9 to
12, wherein the step of measuring the intensity of
the force comprises the sub-step of continuously set-
ting the value of the force according to a plurality of
values ranging from a minimum value to a maximum
value.

Patentansprüche

1. Vorrichtung (1) zur Überprüfung des Ladezustands
einer Gasfeder (100), umfassend:

- eine Halterungsstruktur (2), ausgestattet mit
Verbindungsmitteln (3), die ausgelegt sind, um
reversierbar mit einer Gasfeder (100) verbun-
den zu werden;

15 16 



EP 2 829 765 B1

10

5

10

15

20

25

30

35

40

45

50

55

- einen Kolben (4), der verschiebbar mindestens
teilweise in der Halterungsstruktur empfangen
wird und ein erstes Ende (4b) aufweist, das unter
Betriebsbedingungen in Kontakt mit einem be-
wegbaren Dichtungselement eines Ladeventils
einer Gasfeder ist, wobei der Kolben ein zweites
Ende aufweist, das eine Anschlagsoberfläche
(4d) aufweist;
- Schiebemittel (6), die auf die Anschlagsober-
fläche (4d) des Kolbens (4) wirken, um einen
gemessenen Druck auf den Kolben (4) anzu-
wenden, sodass dessen Verschiebung herbei-
geführt wird;
- eine Positionsanzeige (5), die betriebswirksam
mit dem Kolben (4) assoziiert und ausgebildet
ist, um die Position des Kolbens relativ zu einem
Referenzelement (7) darzustellen.

2. Vorrichtung (1) nach Anspruch 1, wobei die Schie-
bemittel (6) ein Schraubenelement (6a) umfassen,
das drehbar auf der Halterungsstruktur (2) im Eingriff
ist, und ein elastisches Element (6b), das zwischen
dem Schraubenelement (6a) und der Anschlagso-
berfläche (4d) des Kolbens (4) eingesetzt ist, sodass
ein vorgegebener Grad, mit dem das Schraubene-
lement (6a) angeschraubt wird, einem vorgegebe-
nen Grad der Kompression des elastischen Ele-
ments (6b) entspricht, sodass das elastische Ele-
ment (6b) eine vorgegebene Kompressionskraft auf
den Kolben (4) anwendet.

3. Vorrichtung (1) nach Anspruch 1 oder 2, wobei die
Positionsanzeige (5) einen Vorsprung (5a) umfasst,
der quer zum Kolben (4) angebracht ist und in eine
seitliche Öffnung (2e) der Halterungsstruktur (2) ein-
gesetzt ist, sodass der Vorsprung (5a) sichtbar aus
der Halterungsstruktur (2) nach außen vorspringt.

4. Vorrichtung (1) nach einem der vorhergehenden An-
sprüche, wobei das Referenzelement (7) an der Au-
ßenseite der Halterungsstruktur (2) angebracht ist,
um eine Lagereferenz zur Identifizierung der von der
Positionsanzeige (5) angenommenen Position zu
definieren.

5. Vorrichtung (1) nach Anspruch 2, umfassend einen
Sensor (8), vorzugsweise einen Wandler, um Kraft
und/oder Druck in ein elektrisches Signal umzuwan-
deln, das die Intensität der Kraft und/oder des Drucks
repräsentiert, eingesetzt zwischen der Anschlagso-
berfläche (4d) des Kolbens (4) und dem elastischen
Element (6b), um einen Wert der Kompression zu
messen, deren Anwendung auf das elastische Ele-
ment das Anschrauben des Schraubenelements
(6a) verursacht.

6. Vorrichtung (1) nach Anspruch 5, zudem umfas-
send:

- eine Anzeigeeinheit, um einem Nutzer ein elek-
trisches Signal, das vom Sensor (8) erfasst wird
und die Intensität der Kraft und/oder des Drucks
repräsentiert, zur Verfügung zu stellen;
- eine Speichereinheit zum Speichern von min-
destens dem letzten elektrischen Signal, das
vom Sensor (8) gemessen wurde, und auf An-
frage des Nutzers dessen Übermitteln an die An-
zeigeeinheit.

7. Vorrichtung (1) nach einem der vorhergehenden An-
sprüche, wobei die Verbindungsmittel (3) ein Außen-
gewinde (3a) umfassen, das an einem Ende (2b) der
Halterungsstruktur (2) gebildet ist.

8. Vorrichtung nach einem der Ansprüche 1 bis 6, wo-
bei die Verbindungsmittel (3) ein Paar Spannele-
mente umfassen.

9. Verfahren zur Überprüfung des Ladezustands einer
Gasfeder (100), umfassend die folgenden Schritte:

- Vorbereiten einer Gasfeder (100), sodass die-
se einem Ladeventil für diese zugänglich ge-
macht wird;
- Vorbereiten eines Kolbenelements, ausgelegt,
um eine Kraft auf das Gasfederladeventil anzu-
wenden;
- Anwenden einer Kraft auf das Ladeventil durch
die Wirkung des Kolbens, wobei der Kolben in
Anschlag mit dem Ladeventil gelangt;
- Messen der Intensität der Kraft, die vom Kolben
auf das Ladeventil angewandt wird;
- Festhalten der festgespannten Gasfeder in ih-
rer Position während des Schritts zum Anwen-
den einer Kraft auf das Ladeventil;
- Erfassen des Ausmaßes einer Verschiebung
des Kolbens relativ zu einem Referenzelement.

10. Verfahren nach Anspruch 9, wobei der Schritt zum
Messen der Intensität der Kraft den Unterschritt zum
Assoziieren des Kolbenelements mit Kraftmes-
sungsmitteln umfasst, vorzugsweise mit einem Dy-
namometer.

11. Verfahren nach Anspruch 9, wobei der Schritt zum
Messen der Intensität der Kraft den Unterschritt zum
Verbinden des Kolbenelements mit einem elasti-
schen Element umfasst, aufweisend eine vorgege-
bene Vorspannung, und so, dass eine bekannte, vor-
eingestellte Last auf den Kolben angewandt wird.

12. Verfahren nach einem der vorhergehenden Ansprü-
che 9 bis 11, zudem umfassend den Schritt zum As-
soziieren einer Positionsanzeige mit dem Kolbene-
lement.

13. Verfahren nach einem der Ansprüche 9 bis 12, wobei
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der Schritt zum Messen der Stärke der Kraft den
Unterschritt zur kontinuierlichen Einstellung des
Werts der Kraft nach einer Vielzahl an Werten, die
von einem Mindestwert zu einem Höchstwert rei-
chen, umfasst.

Revendications

1. Dispositif (1) permettant de vérifier l’état de charge
d’un ressort à gaz (100), comprenant :

- une structure de support (2) dotée de moyens
de raccordement (3) adaptés pour être reliés de
façon réversible à un ressort à gaz (100) ;
- un piston (4) logé de façon coulissante, au
moins partiellement, dans la structure de sup-
port et ayant une première extrémité (4b) qui,
en condition d’utilisation, est en contact avec un
élément d’étanchéité mobile d’un robinet de
charge d’un ressort à gaz, le piston ayant une
seconde extrémité ayant une surface de butée
(4d) ;
- des moyens de poussée (6) agissant sur la
surface de butée (4d) du piston (4) pour appli-
quer une poussée calibrée sur le piston (4) de
manière à induire son déplacement ;
- un indicateur de position (5) fonctionnellement
associé au piston (4) et configuré pour repré-
senter la position du piston par rapport à un élé-
ment de référence (7).

2. Dispositif (1) selon la revendication 1, dans lequel
les moyens de poussée (6) comprennent un élément
de vissage (6a) se mettant en prise de façon rotative
avec la structure de support (2) et un élément élas-
tique (6b) étant interposé entre l’élément de vissage
(6a) et la surface de butée (4d) du piston (4) de ma-
nière à ce qu’à un degré prédéfini de vissage de
l’élément de vissage (6a) corresponde un degré pré-
défini de compression de l’élément élastique (6b),
de sorte que l’élément élastique (6b) applique une
force de compression prédéfinie sur le piston (4).

3. Dispositif (1) selon les revendications 1 ou 2, dans
lequel l’indicateur de position (5) comprend une
saillie (5a) appliquée transversalement au piston (4)
et insérée dans une ouverture latérale (2e) de la
structure de support (2) de manière à ce que la saillie
(5a) résulte visible de l’extérieur de la structure de
support (2).

4. Dispositif (1) selon l’une quelconque des revendica-
tions précédentes, dans lequel l’élément de référen-
ce (7) est appliqué à l’extérieur de la structure de
support (2) pour définir une référence de position-
nement afin d’identifier la position adoptée par l’in-
dicateur de position (5).

5. Dispositif (1) selon la revendication 2, comprenant
un capteur (8), de préférence un transducteur des-
tiné à convertir une force et/ou une pression en un
signal électrique représentant l’intensité de la force
et/ou de la pression, interposé entre la surface de
butée (4d) du piston (4) et l’élément élastique (6b)
afin de mesurer une valeur de la compression que
le vissage de l’élément de vissage (6a) fait appliquer
à l’élément élastique (6b).

6. Dispositif (1) selon la revendication 5, comprenant
de plus :

- un dispositif d’affichage destiné à indiquer à
un utilisateur le signal électrique détecté par le
capteur (8) et représentant l’intensité de la force
et/ou de la pression ;
- une unité de mémoire destinée à stocker au
moins le dernier signal électrique, mesuré par
le capteur (8), et à l’envoyer, à la demande de
l’utilisateur, au dispositif d’affichage.

7. Dispositif (1) selon l’une quelconque des revendica-
tions précédentes, dans lequel les moyens de rac-
cordements (3) comprennent un filetage externe
(3a) formé sur une extrémité (2b) de la structure de
support (2).

8. Dispositif (1) selon l’une quelconque des revendica-
tions de 1 à 6, dans lequel les moyens de raccorde-
ment (3) comprennent une paire de mâchoires.

9. Procédé permettant de vérifier l’état de charge d’un
ressort à gaz (100), comprenant les étapes
suivantes :

- préparer un ressort à gaz (100) de manière à
le rendre accessible à un robinet de charge de
celui-ci ;
- préparer un élément piston configuré pour ap-
pliquer une force sur le robinet de charge du
ressort à gaz ;
- appliquer une force sur le robinet de charge
par le biais du piston, ledit piston venant en bu-
tée contre le robinet de charge ;
- mesurer l’intensité de la force appliquée par le
piston sur le robinet de charge ;
- maintenir en position fermement verrouillée le
ressort à gaz lors de l’étape consistant à appli-
quer une force sur le robinet de charge ;
- détecter l’étendue d’un déplacement du piston
par rapport à un élément de référence.

10. Procédé selon la revendication 9, dans lequel l’étape
consistant à mesurer l’intensité de la force comprend
la sous-étape consistant à associer l’élément piston
à des moyens de mesure d’une force, de préférence
à un dynamomètre.
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11. Procédé selon la revendication 9, dans lequel l’étape
consistant à mesurer l’intensité de la force comprend
la sous-étape consistant à raccorder l’élément piston
à un élément élastique ayant une précharge prédé-
finie et de façon à appliquer une force connue et
prédéfinie sur le piston.

12. Procédé selon l’une quelconque des revendications
de 9 à 11, comprenant de plus l’étape consistant à
associer un indicateur de position à l’élément piston.

13. Procédé selon l’une quelconque des revendications
de 9 à 12, dans lequel l’étape consistant à mesurer
l’intensité de la force comprend la sous-étape con-
sistant à fixer, de façon continue, la valeur de la force
selon une pluralité de valeurs allant d’une valeur mi-
nimale à une valeur maximale.
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