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Description

[0001] The invention relates to a double-acting tele-
scopic hydraulic jack. Such a jack is for example dis-
closed in EP-A-0 016 921.

[0002] The present invention particularly relates to a
double-acting hydraulic jack in which the extension and
retraction of the telescopic stems occurs sequentially and
not contemporaneously.

[0003] Prior-art telescopic jacks are constituted by at
least two stems and a body which are cylindrical and
coaxial and have different diameters, in which the first
stem exhibits a smaller diameter than the second stem
and the second stem has a smaller diameter than the

body.
[0004] Thefirststemis slidable internally of the second
stem and the second stem is slidable internally of the
body.
[0005] Telescopic hydraulic jacks actuate a reciprocal

sliding between the stems and with the cylinder by means
of apressurised operating fluid which, acting in chambers
for extending each stem, extends the first stem with re-
spect to the second and the second stem with respect to
the body.

[0006] Double-acting telescopic hydraulic jacks use a
pressurised operating fluid which acts in retraction cham-
bers of each stem in order to actuate the retraction of the
first stem into the second stem and of the second stem
into the body.

[0007] These chambers, both the extension chamber
and the retraction chamber, are usually made in portions
of lateral surfaces, between the first and the second stem
and between the second stem and the body, and always
face one another independently of the operative config-
uration of the jack.

[0008] Thechambersincrease orreduce their volumes
during the action of the operating fluid, in order to extend
or retract the stems.

[0009] Double-effect telescopic hydraulic jacks are al-
so known in which the distributor organ, i.e. the organ
commanding the introduction and extraction of the oper-
ating fluid, is located at the free end of the first cylindrical
stem, i.e. the stem having the smaller diameter.

[0010] The fluid connection between the distributor or-
gan and the extension chamber of the second stem, i.e.
the larger-diameter stem, is usually realised by a tele-
scopic cylindrical cable which develops from the distri-
bution up to the bottom of the body (where the outlet
chamber commanding the outlet of the second stem is
situated).

[0011] The telescopic cylinder is constituted by an in-
ternal cavity which longitudinally crosses the second cy-
lindrical stem and by a hollow cylinder, solidly con-
strained to the first stem and therefore also to the distrib-
utor, which engages slidably in the cylindrical cavity of
the second stem.

[0012] In this way, independently of the relative posi-
tion between the first and second stems, the operating
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fluid commanding the extension chamber of the second
stem is always in fluid communication with the chamber.
[0013] Therefore, in order to extend the second stem
(with the larger diameter) the distributor sends pressu-
rised fluid through the above-mentioned telescopic cyl-
inder to the extension chamber of the second stem lo-
cated at the bottom of the body. As the extension cham-
ber fills with pressurised fluid the second stem exits from
the body.

[0014] To extend the first stem with respect to the sec-
ond stem, the distributor sends pressurised fluid into the
extension chamber of the first stem which, as it fills with
pressurised fluid, causes the first stem to extend.
[0015] In order to retract the second stem, the distrib-
utor sends pressurised fluid into the retraction chamber
of the second stem. At the same time, the extension
chamber of the second stem is opened, i.e. it is placed
in fluid communication with a tank.

[0016] In this way, the pressurised fluid sent by the
distributor pushes the second stem internally of the body
and the fluid in the extension chamber of the second stem
exits from the chamber.

[0017] Similarly, toretractthe first steminto the second
stem the distributor sends pressurised fluid into the re-
traction chamber of the stem. At the same time the ex-
tension chamber of the first stem is connected to the dis-
charge in order to allow the stem to retract.

[0018] Inmany applications in which prior-art jacks are
used, it is of fundamental importance that during the re-
traction of the first stem (with the smaller diameter), the
extension chamber of the second stem is not set in fluid
connection with the discharge.

[0019] If this were to happen, the second stem would
retract spontaneously and uncontrolledly into the body
due to the effect of the weight force or due to the effect
of a load applied on the free end of the jack.

[0020] Letus consider a case in which the jack is used
for raising and lowering a load.

[0021] During the lowering, with the aim of retracting
the first stem, if the extension chamber of the second
stem were placed in communication with the discharge,
the second stem would sharply and uncontrolledly retract
internally of the body, with very dangerous consequenc-
es.

[0022] However, during the retraction of the first stem
into the second, a part of the hollow cylinder, belonging
to the telescopic cylinder which sets the distributor in fluid
communication with the extension chamber of the sec-
ond stem, retracts internally of the cylindrical cavity which
crosses the second stem.

[0023] Consequently, the pressurised fluid filling the
telescopic cylinder and the extension chamber of the sec-
ond stem is further compressed, obstructing the sliding
of the hollow cylinder internally of the cavity of the second
stem.

[0024] At a certain point, the force contrasting the slid-
ing of the hollow cylinder becomes so strong, due to the
compression of the operating fluid in the extension cham-
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ber of the second stem, that the first stem is no longer
able to retract into the second stem.

[0025] To obviate this drawback, the prior-art jacks in
which the retraction of the telescopic stems occurs se-
quentially and not contemporaneously, and in which
therefore the jacks do not include proportional discharge
valves (i.e. discharge valves which partialise the dis-
charge of the operating fluid), the second stem is retract-
ed before the first stem and only on full retraction of the
second stem is the extension chamber of the second
stem placed in communication with the discharge in order
to enable the first stem to retract.

[0026] During the retraction of the stems, in a case
where the operator performs the retraction first of the
second stem and then of the first stem, there is the dis-
advantage of misalignment of the jack on closure.
[0027] Duringthefirstretraction stage the second stem
slides internally of the body until it strikes against the
bottom thereof.

[0028] During this transition the distributor is activated
to discharge the extension chamber of the second stem
and at the same time sends oil to the retraction chamber
of the second stem.

[0029] Thereafter the first stem is retracted into the
second stem, and this time the extension chamber of the
first stem is placed in connection with the discharge.
[0030] The distributor balances the oil coming from the
extension chamber of the first stem with the oil sent to
the retraction chamber of the first stem.

[0031] During this transition the volume of material of
the first stem, which retracts into the second stem, leads
to a decompensation in the balancing performed by the
distributor, generating an overpressure internally of the
jack.

[0032] The overpressure generates a partial exit of the
second stem from a position at the bottom of the body
and a raised position with respect thereto.

[0033] Thus, instead of having a perfectly closed jack
with the section pack-aligned, the jack exhibits the sec-
ond stem and the first stem thereof partially extended
from the body.

[0034] To obviate this drawback of misalignment the
operator can activate a discharge valve if the discharge
valve is included in the standard configuration of the jack.
[0035] The maintechnical task of the presentinvention
is to provide a double-acting telescopic hydraulic jack
which is free of the above-described drawbacks.

[0036] A particular aim of the present invention is to
provide a double-acting telescopic hydraulic jack which
enables a correct retraction of the smaller-diameter stem
independently of the retraction sequence of the stems.
[0037] A further aim of the present invention is to pro-
vide a double-acting telescopic hydraulic jack which can
resolve the problem of misalignment without having to
resort to accessory discharge valves.

[0038] The technical aim and the specified objective
are substantially attained by a double-acting telescopic
hydraulic jack comprising the technical characteristics
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described in one or more of the appended claims.
[0039] Further characteristics and advantages of the
present invention will better emerge from the non-limiting
description which follows of a preferred but not exclusive
embodiment of the double-acting telescopic hydraulic
jack of the invention, as illustrated in the accompanying
figures of the drawings, in which:

figure 1 is a schematic view of a double-acting tele-
scopic hydraulic jack of the present invention in a
first operating configuration;

figure 2 is a schematic view of the jack of figure 1 in
a second operative configuration; and

figure 3 is a schematic view of the jack of figure 1 in
a third operative configuration.

[0040] With reference to the figures of the drawings, 1
denoteinits entirety the double-acting telescopic hydrau-
lic jack of the present invention.

[0041] The jack 1, in the preferred embodiment, com-
prises a first cylindrical stem 2, a second cylindrical stem
3 and a cylindrical body 4.

[0042] The first stem 2 is slidable internally of the sec-
ond stem 3 and the second stem is slidable internally of
the body 4. Note that the number of telescopic stems
can, in alternative embodiments which are not illustrated,
be greater than two.

[0043] As illustrated in the accompanying figures of
the drawings, in which the jack 1 has been schematised
in a section view along the main development axis of the
jack, the first stem 2 exhibits a smaller diameter than the
diameter of the second stem 3 which in turn exhibits a
smaller diameter than that of the body 4, such that the
first stem 2 is translatable internally of the second stem
3 and the second stem 3 is translatable internally of the
body 4.

[0044] The jack 1 comprises activation chambers, in
particular an extension chamber 5 and aretraction cham-
ber 6 for the first stem 2, an extension chamber 7 and a
retraction chamber 8 for the second stem 3, for actuating
a controlled sliding of the first stem 2 with respect to the
second stem 3 and of the second stem 3 with respect to
the body 4.

[0045] By sending anoperatingfluid, preferably oil, un-
der pressure into the extension chambers 5, 7, the first
stem 2 and the second stem 3 exit from the respective
seatings, causing the jack 1 to extend (figure 2).

[0046] Similarly, by sending a pressurised operating
fluid into the retraction chambers 6, 8, the first stem 2
and the second stem 3 retract into their seatings, short-
ening the jack 1 (figure 1).

[0047] The jack 1 comprises a distributor 9 which is
solidly constrained to the free end 2a of the first stem,
i.e. the opposite end to the end which engages slidably
in the second stem 3.

[0048] The distributor 9 comprises three valves 10
(schematically represented in the accompanying figures
of the drawings) which selectively set the activation
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chambers in fluid communication with a fluid source (not
illustrated) and a reserve tank (not illustrated).

[0049] In particular, the distributor 9, by sending pres-
surised fluid into the extension chamber 5 of the first stem
2 causes the first stem 2 to extend, and similarly by send-
ing pressurised fluid into the extension chamber 7 of the
second stem 3 causes the second stem 3 to extend.
[0050] When the distributor 9 sends pressurised fluid
into the retracting chambers 6, 8 and at the same time
places one of the two extension chambers 5, 7 in fluid
communication with the reserve tank (discharge), a stem
is retracted.

[0051] In particular, when the extension chamber 5 of
the first stem 2 is placed in discharge mode, the first stem
2 retracts into the second stem 3, while when the exten-
sion chamber 7 of the second stem 3 is placed in dis-
charge mode the second stem 3 retracts into the body 4.
[0052] Itisto be stressed that the extension chambers
5, 7 of the first stem 2 and the second stem 3 are never
contemporaneously set in fluid communication with the
discharge.

[0053] Note that the jack 1 of the present invention
provides for sequential retraction of the stems, i.e. it is
of a type in which the first stem 2 and the second stem
3 never retract contemporaneously.

[0054] As is schematically illustrated in the accompa-
nying figures of the drawings, the first stem 2 and the
second stem 3 comprise a respective external lateral wall
11, 12 and a respective internal lateral wall 13, 14 which
are coaxial to one another. The internal lateral walls 13,
14 are of a smaller diameter than the corresponding ex-
ternal lateral walls 11, 12.

[0055] Respective cavities are defined between corre-
sponding internal lateral walls and external lateral walls.
[0056] The external lateral wall 11 of the first stem 2
is slidably inserted between the external lateral wall 12
and the internal lateral wall 14 of the second stem 3.
[0057] In this way, the first stem 2 is guided internally
of the second stem 3. Further, the internal lateral wall 13
of the first stem 2 is slidably coupled to the internal lateral
wall 14 of the second stem 3.

[0058] Asillustrated infigure 3, the space between the
external lateral wall 11 of the first stem 2 and the external
lateral wall 12 of the second stem 3 defines a chamber
which is closed on one side thereof by a portion of bottom
11a of the external lateral wall 11 of the first stem 2 and
on the other side thereof by a front portion 12b of the
external lateral wall 12 of the second stem 3.

[0059] The closed and sealed chamber defines the re-
traction chamber 6 of the first stem 2.

[0060] The seal of this chamber is guaranteed by seal
rings (not illustrated) which act at the bottom portion 11a
of the external lateral wall 11 of the first stem 2 and the
front portion 12b of the external lateral wall 12 of the
second stem 3.

[0061] The fluid connection between the retraction
chamber 6 of the first stem 2 and the distributor 9 (sche-
matically illustrated in the figure by a broken line) is guar-
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anteed by small tubes (not illustrated) which develop in-
ternally of the jack 1.

[0062] The retraction chamber 8 of the second stem 3
is defined between the bottom portion 12a of the external
lateral wall 12 of the second stem 3 and a frontal portion
4a of the body 4.

[0063] In this case too the fluid connection between
the retraction chamber 8 of the second stem 3 and the
distributor 9 (schematically illustrated in the figure by a
broken line) is guaranteed by tubes (notillustrated) which
develop internally of the jack 1.

[0064] Note that both the retraction chambers 6, 8 are
connected to the same valve of the distributor 9.

[0065] The extension chamber 7 of the second stem
3 is defined between the bottom portion 12a of the ex-
ternal lateral wall 12 of the second stem 3 and a bottom
portion 4b of the body 4.

[0066] In this case, the fluid connection between the
distributor and the extension chamber 7 of the second
stem 3 is guaranteed by a telescopic conduit 15 through
which the pressurised fluid passes.

[0067] The conduit 15 is constituted by the internal lat-
eral wall 13 of the first stem 2 and the internal lateral wall
14 of the second stem 3, as can be seen in figures 2 and
3. In particular, the conduit 15 is realised by the internal
surface of the above-cited walls and reduces its volume
according to the degree of retraction of the first stem 2
internally of the second stem 3.

[0068] Since, as mentioned above, the internal lateral
wall 13 of the first stem 2 is slidably coupled to the internal
lateral wall 14 of the second stem 3, the conduit 15 has
a variable length according to the degree of extraction or
retraction of the first stem 2 and the second stem 3.
[0069] The external lateral wall 11 of the first stem 3
comprises an opening 16, located in proximity of the dis-
tributor 9, for connecting the closed chamber with the
external atmosphere, the closed chamber being created
between the external lateral wall 11 and the internal lat-
eral wall 13 of he first stem 2 upstream, i.e. at the distrib-
utor end 9, of a frontal portion 14a of the internal lateral
wall 14 of the second stem (figures 2 and 3).

[0070] The jack 1 advantageously comprises a com-
pensation chamber 17 located in fluid communication
with the conduit 15 for the passage of pressurised fluid
and having a variable volume according to the relative
position between the first stem 1 and the second stem 3
[0071] Inthis way, during the retraction of the first stem
2, the pressurised fluid contained in the conduit 15 fills
the compensation chamber 17, enabling a correct retrac-
tion of the first stem 2.

[0072] It is stressed that without the presence of the
compensation chamber 17 the first stem 2 would be ob-
structed in retraction into the second stem 3 by the grad-
ually increasing pressure acting on the internal lateral
wall 13 of the first stem 2; without the compensation
chamber 17 there would be the problem of misalignment.
[0073] The internal lateral wall 13 of the first stem 2,
as it slides along the internal lateral wall 14 of the second
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stem 3, reduces the volume of the conduit 15, conse-
quently increasing the pressure of the operating fluid con-
tained therein.

[0074] In this configuration, it is to be noted that, as
the jack 1is of the sequential retraction type (in the above-
specified sense), when the first stem 2 retracts into the
second stem 3, the extension chamber 7 of the second
stem 3 is not placed in fluid communication with the re-
serve tank, in order to prevent uncontrolled retraction of
the second stem 3.

[0075] The pressurised fluid in the extension chamber
7 of the second stem 3 and therefore in the conduit 15
thus has no way of exiting from the jack 1.

[0076] In particular, in the preferred embodiment, the
compensation chamber 17 is active between the first
stem 2 and the second stem 3 and faces the operating
fluid passage conduit 15.

[0077] The compensation chamber 17 exhibits a
smallest volume thereof when the first stem 2 is com-
pletely extracted from the second stem 3 and exhibits a
maximum volume when the first stem 2 is completely
retracted into the second stem 3. Therefore, by increas-
ing the degree of the penetration of the first stem 2 into
the second stem 3, and particularly the internal lateral
wall 13 of the first stem 2 into the internal lateral wall 14
of the second stem 3, the volume of the compensation
chamber 17 increases such that the first stem 2 can re-
tract into the second stem 3 without the outlet chamber
7 of the second stem 3 being put into discharge mode.
This increase in volume is directly proportional to the
pressure increase which would be generated in the con-
duit 15 in the absence of the compensation chamber 17.
[0078] Asillustrated in the figures of the drawings, the
compensation chamber 17 is comprised between a bot-
tom portion 13a of the internal lateral wall 13 of the first
stem 2 and the frontal portion 14a of the internal lateral
wall 14 of the second stem 3 and develops between the
internal lateral wall 13 of the first stem 2 and the internal
lateral wall 14 of the second stem 3, such as to increase
or reduce the volume thereof according to the retraction
of the first stem 2 into the second stem 3.

[0079] The compensation chamber 17 comprises an
opening 18 located on the internal lateral wall 13 of the
first stem 2, such as to guarantee the necessary fluid
communication between the compensation chamber 17
and the operating fluid passage conduit 15.

[0080] Note that the opening 18 is located in the im-
mediate vicinity of the bottom portion 13a of the internal
lateral wall 13 of the first stem 2, such as to guarantee
the correct fluid connection independently of the relative
positions of the first stem 2 and the second stem 3.
[0081] In use, in order to open, i.e. extend, the jack 1,
pressurised fluid is sent into the outlet chamber 5, 7 of
the first stem 2 or the second stem 3 and the non-pres-
surised extension chamber 5, 7 is isolated from both the
fluid source and the reserve tank.

[0082] Once the first stem 2 or the second stem 3 is
extended, the other stem 3 or 2 is also extended.
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[0083] To retract the jack 1, two different procedures
can be used.
[0084] In the first procedure, the extension chamber 5

of the first stem 2 is isolated from both the pressurised
fluid source and the reserve tank.

[0085] The outlet chamber 7 of the second stem 3 is
then set in fluid communication with the reserve tank and
pressurised fluid is sent into the retraction chamber 8 of
the second stem 3.

[0086] At this point the second stem 3 retracts into the
body 4.

[0087] The first stem 2 then begins to retract.

[0088] In particular, the extension chamber 5 of the

first stem 2 is set in fluid communication with the reserve
tank, and the extension chamber 7 of the second stem
3 is isolated and pressurised fluid is sent into the retrac-
tion chamber 6 of the first stem 2.

[0089] The first stem begins to retract and, as de-
scribed above, the conduit 15 shortens due to the fact
that the internal lateral wall 13 of the first stem 2 slides
along the internal lateral wall 14 of the second stem 3.
[0090] The fluid in the conduit 15 then begins to com-
press, as the extension chamber 7 of the second stem 3
is kept in isolation both from the reserve tank and from
the pressure source.

[0091] The increase of fluid pressure internally of the
conduit 15, which would obstruct the retraction of the first
stem 2 or would cause the exit of the second stem 3 from
the body 4, and the contemporary increase of volume of
the compensation chamber 17 (for the above-described
reason) determine a flow of operating fluid from the con-
duit 15 to the compensation chamber 17, returning the
operating fluid pressure in the conduit 15 to the original
level.

[0092] This process, i.e. the increase of volume of the
compensation chamber 17 and the reduction of volume
internally of the conduit 15, continue up until the first stem
2 is completely retracted into the second stem 3.
[0093] Itis stressed that the increase of volume of the
compensation chamber 17 is directly proportional to, and
preferable coincides with, the reduction of volume of the
conduit 15, such that the operating fluid pressure inter-
nally of the conduit 15 is kept constant during the retrac-
tion of the first stem 2.

[0094] The second retraction process of the jack 1
comprises first the retraction of the first stem 2 internally
of the second stem 3, followed by the retraction of the
second stem 3 internally of the body 4.

[0095] Note that in this case nothing changes regard-
ing the retraction of the first stem 2 into the second stem
3, since an increase in volume of the compensation
chamber 17 continues to correspond to the reduction of
volume in the conduit 15.

Claims

1. Adouble-acting telescopic hydraulic jack, preferably
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a sequential retracting jack, comprising:

a first stem (2) which is cylindrical and hollow
and has a predetermined diameter, a second
stem (3) which is cylindrical and hollow and has
a predetermined diameter which is greater than
the diameter of the first stem (2), the first stem
(2) being slidably inserted in the second stem
(3);

a hollow cylindrical body (4) having a predeter-
mined diameter which is greater than the diam-
eter of the second stem (3), the second stem (3)
being slidably inserted in the body (4);
actuating chambers (5, 6, 7, 8) for extension and
retraction of the first stem (2) with respect to the
second stem (3) and the second stem (3) with
respect to the body (4);

the first stem (2) defining, in combination with
the second stem (3), a telescopic passage con-
duit (15) for an operating fluid for actuating the
chamber (7) for extension of the second stem
(O

characterised in that it comprises a compen-
sating chamber (17) set in fluid communication
with the conduit (15) for passage of pressurised
fluid and

having a variable volume according to the rela-
tive position of the first stem (2) and the second
stem (3) in order to receive operating fluid during
the retraction of the second stem (3).

The jack of claim 1, wherein the compensation cham-
ber (17) is active between the first stem (2) and the
second stem (3) and faces the conduit (15) for op-
erating fluid passage.

The jack of claim 1 or 2, wherein the compensation
chamber (17) exhibits a minimum volume thereof
when the first stem (2) is completely extended with
respect to the second stem (3), and exhibits a max-
imum volume when the first stem (2) is completely
retracted in the second stem (3).

The jack of any one of the preceding claims, com-
prising a distributor (9) for the operating fluid; the
distributor (9) being solidly constrained to a free end
(2a) of the first stem (2) and setting a pressurised
fluid tank in fluid communication with the actuating
chambers (5, 6, 7, 8).

The jack of any one of the preceding claims, wherein
the first stem (2) and the second stem (3) comprise
a respective external lateral wall (11, 12) and a re-
spective internal lateral wall (13, 14) which are co-
axial to one another, the external lateral wall (11) of
the first stem (2) being slidably inserted between the
external lateral wall (12) and the internal lateral wall
(14) of the second stem (3) and the internal lateral
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10.

11.

12.

wall (13) of the first stem (2) being slidably coupled
tothe internal lateral wall (14) of the second stem (3).

The jack of claim 5, wherein the compensation cham-
ber (17) is comprised between the internal lateral
wall (13) of the first stem (2) and the internal lateral
wall (14) of the second stem (3) and comprises an
opening (18) located on the internal lateral wall (13)
of the first stem (2) in order to be in fluid communi-
cation with the conduit (15) for operating fluid pas-
sage.

Thejack of claim 6, wherein the compensation cham-
ber (17) is defined between a frontal portion (14a) of
the internal lateral wall (14) of the second stem (3)
and a bottom portion (13a) of the internal lateral wall
(13) of the first stem (2), for increasing or reducing
a volume thereof according to a retraction of the first
stem (2) into the second stem (3).

The jack of any one of claims from 5 to 7, wherein
the chamber (5) for the extension of the first stem
(2) is defined between the lateral walls (12, 14) of
the first stem (2) and between the bottom portion
(11a) of the external lateral wall (11) of the first stem
(2) and a bottom portion (12a) of the external lateral
wall (12) of the second stem (3).

The jack of any one of claims from 5 to 8, wherein
the chamber (7) for retraction of the first stem (2) is
defined between the bottom portion (12a) of the ex-
ternal lateral wall (12) of the second stem (3) and a
bottom portion (4b) of the cylindrical body (4).

The jack of any one of claims from 5 to 9, wherein
the chamber (6) for extension of the second stem (3)
is defined between the external lateral wall (11) of
the first stem (2) and the external lateral wall (12) of
the second stem (3) and is closed at one end thereof
by a portion of bottom (11a) of the external lateral
wall (11) of the first stem (2) and at the other end
thereof by a front portion (12b) of the external lateral
wall (12) of the second stem (3).

The jack of any one of claims from 5 to 10, wherein
the chamber (8) for retraction of the second stem (3)
is defined between a frontal portion (4a) of the cylin-
drical body (4) and a portion of bottom (12a) of the
external lateral wall (12) of the second stem (3).

The jack of claim 4, wherein the distributor (9) com-
prises three valves (10), respectively for selectively
placing the extension chamber (5) of the first stem
(2) with a pressurised fluid source or a reserve tank
in fluid communication; for selectively placing the ex-
tension chamber (6) of the second stem (3) with a
pressurised fluid source or a reserve tank in fluid
communication; and for selectively placing the re-
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traction chambers (7, 8) of the first stem (2) and the
second stem (3) in fluid communication with a pres-
surised fluid source or a reserve tank.

Patentanspriiche

Doppeltwirkender teleskopischer hydraulischer He-
ber, vorzugsweise ein fortschreitend einfahrender
Heber, umfassend:

einen ersten Schaft (2), der zylindrisch und hohl
ist und einen vorbestimmten Durchmesser auf-
weist, einen zweiten Schaft (3), der zylindrisch
und hohl ist und

einen vorbestimmten Durchmesser aufweist,
der groBer als der Durchmesser des ersten
Schafts (2) ist, wobei der erste Schaft (2) glei-
tend im zweiten Schaft (3) eingeflgt ist;

einen hohlen, zylindrischen Korper (4), aufwei-
send einen vorbestimmten Durchmesser, der
gréBer als der Durchmesser des zweiten
Schafts (3) ist, wobei der zweite Schaft (3) glei-
tend in den Kérper (4) eingefligt ist;
Betatigungskammern (5, 6, 7, 8) zum Ausfahren
und Einfahren des ersten Schafts (2) in Bezug
auf den zweiten Schaft (3) und des zweiten
Schafts (3) in Bezug auf den Kérper (4);

wobei der erste Schaft (2) zusammen mit dem
zweiten Schaft (3) eine teleskopische Durch-
laufleitung (15) fiir eine Betriebsfliissigkeit zur
Betatigung der Kammer (7) zum Ausfahren des
zweiten Schafts (3) abgrenzt;

dadurch gekennzeichnet, dass er eine Aus-
gleichskammer (17) umfasst, die zum Durchlauf
von Druckflussigkeit in Flissigkeitsverbindung
mit dem Rohr (15) steht und

aufweisend ein variables Volumen gemaf der
relativen Stellung des ersten Schafts (2) und des
zweiten Schafts (3) zum Erhalt von Betriebsflis-
sigkeit wahrend des Einfahrens des zweiten
Schafts (3).

Heber nach Anspruch 1, wobei die Ausgleichskam-
mer (17) zwischen dem ersten Schaft (2) und dem
zweiten Schaft (3) aktiv ist und der Leitung (15) zum
Durchlauf von Betriebsflissigkeit gegentberliegt.

Heber nach Anspruch 1 oder 2, wobei die Aus-
gleichskammer (17) ein minimales Volumen besitzt,
wenn der erste Schaft (2) vollstédndig in Bezug zum
zweiten Schaft (3) ausgefahren ist, und ein maxima-
les Volumen besitzt, wenn der erste Schaft (2) voll-
stdndig in den zweiten Schaft (3) eingefahren ist.

Heber nach einem der vorangegangenen Anspru-
che, umfassend einen Verteiler (9) fur die Betriebs-
flissigkeit, wobei der Verteiler (9) fest auf ein freies
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10.

Ende (2a) des ersten Schafts (2) beschrankt ist und
einen Druckflissigkeitsbehalter in Flissigkeitsver-
bindung mit den Betédtigungskammern (5, 6, 7, 8)
setzt.

Heber nach einem der vorangegangenen Anspri-
che, wobei der erste Schaft (2) und der zweite Schaft
(3) eine jeweilige dulere Seitenwand (11, 12) und
eine jeweilige innere Seitenwand (13, 14) umfassen,
die koaxial zueinander sind, wobei die dufere Sei-
tenwand (11) des ersten Schafts (2) gleitend zwi-
schen die auRere Seitenwand (12) und die innere
Seitenwand (14) des zweiten Schafts (3) eingefligt
ist und die innere Seitenwand (13) des ersten
Schafts (2) gleitend an die innere Seitenwand (14)
des zweiten Schafts (3) gekoppelt ist.

Heber nach Anspruch 5, wobei die Ausgleichskam-
mer (17) zwischen der inneren Seitenwand (13) des
ersten Schafts (2) und der inneren Seitenwand (14)
des zweiten Schafts (3) umfasstist und eine Offnung
(18) umfasst, die sich an der inneren Seitenwand
(13) des ersten Schafts (2) befindet, um in Fllssig-
keitsverbindung mit der Leitung (15) zum Durchlauf
von Betriebsflissigkeit zu stehen.

Heber nach Anspruch 6, wobei die Ausgleichskam-
mer (17) zwischen einem vorderen Abschnitt (14a)
derinneren Seitenwand (14) des zweiten Schafts (3)
und einem unteren Abschnitt (13a) der inneren Sei-
tenwand (13) des ersten Schafts (2) abgegrenzt ist,
um sein Volumen nach einem Einfahren des ersten
Schafts (2) in den zweiten Schaft (3) zu erhéhen oder
zu verringern.

Heber nach einem der Anspriiche 5 bis 7, wobei die
Kammer (5) zum Ausfahren des ersten Schafts (2)
zwischen den Seitenwanden (12, 14) des ersten
Schafts (2) und zwischen dem unteren Abschnitt
(11a) der auleren Seitenwand (11) des ersten
Schafts (2) und einem unteren Abschnitt (12a) der
auleren Seitenwand (12) des zweiten Schafts (3)
abgegrenzt ist.

Heber nach einem der Anspriiche 5 bis 8, wobei die
Kammer (7) zum Einfahren des ersten Schafts (2)
zwischen dem unteren Abschnitt (12a) der &uf3eren
Seitenwand (12) des zweiten Schafts (3) und einem
unteren Abschnitt (4b) des zylindrischen Kérpers (4)
abgegrenzt ist.

Heber nach einem der Anspriiche 5 bis 9, wobei die
Kammer (6) zum Ausfahren des zweiten Schafts (3)
zwischen der dulleren Seitenwand (11) des ersten
Schafts (2) und der duReren Seitenwand (12) des
zweiten Schafts (3) abgegrenztist und an einem sei-
ner Enden durch einen unteren Abschnitt (11a) der
auleren Seitenwand (11) des ersten Schafts (2) und
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seinem anderen Ende durch einen vorderen Ab-
schnitt (12b) der &ufReren Seitenwand (12) des zwei-
ten Schafts (3) verschlossen wird.

Heber nach einem der Anspriiche 5 bis 10, wobei
die Kammer (8) zum Einfahren des zweiten Schafts
(3) zwischen einem vorderen Abschnitt (4a) des zy-
lindrischen Kérpers (4) und einem unteren Abschnitt
(12a) der auBeren Seitenwand (12) des zweiten
Schafts (3) abgegrenzt ist.

Heber nach Anspruch 4, wobei der Verteiler (9) drei
Ventile (10) umfasst, jeweils zum selektiven Setzen
der Ausfahrkammer (5) des ersten Schafts (2) mit
einer Druckflissigkeitsquelle oder einem Reserve-
behalter in Flussigkeitsverbindung, zum selektiven
Setzen der Ausfahrkammer (6) des zweiten Schafts
(3) mit einer Druckfliissigkeitsquelle oder einem Re-
servebehalter in FlUssigkeitsverbindung und zum
selektiven Setzen der Einfahrkammern (7, 8) des
zweiten Schafts (2) und den zweiten Schaft (3) in
Flussigkeitsverbindung mit einer Druckflissigkeits-
quelle oder einem Reservebehalter.

Revendications

1.

Vérin hydraulique télescopique a double effet, de
préférence un vérin a rétraction séquentielle,
comprenant :

une premiére tige (2) qui est cylindrique et creu-
se et a un diamétre prédéterminé, une seconde
tige (3) qui est cylindrique et creuse et a un dia-
meétre prédéterminé qui est supérieur au diame-
tre de la premiére tige (2),

la premiére tige étant insérée de fagon coulis-
sante dans la seconde tige (3) ;

un corps cylindrique (4) creux ayant un diameétre
prédéterminé qui est supérieur au diamétre de
la seconde tige (3), la seconde tige étantinsérée
de facon coulissante dans le corps (4) ;

des chambres d’activation (5, 6, 7, 8) permettant
I'extension et la rétraction de la premiere tige (2)
parrapport ala seconde tige (3) et de la seconde
tige (3) par rapport au corps (4) ;

la premiere tige (2) définissant, en combinaison
avec la seconde tige (3), un conduit de passage
télescopique (15) pour un fluide de fonctionem-
ment pour activer la chambre (7) pour I'exten-
sion de la seconde tige (3) ;

caractérisé en ce qu’il comprend une chambre
de compensation (17), mise en communication
de fluide avec le conduit (15) pour le passage
de fluide sous pression et ayant un volume va-
riable en fonction de la position relative de la
premiere tige (2) et de la seconde tige (3) pour
recevoir le fluide de fonctionnement lors de la
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rétraction de la seconde tige (3).

Vérin selon la revendication 1, dans lequel la cham-
bre de compensation (17) est active entre la premie-
retige (2) etla seconde tige (3) et fait face au conduit
(15) pour le passage du fluide de fonctionnement.

Vérin selon les revendications 1 ou 2, dans lequel la
chambre de compensation (17) possede un volume
minimum lorsque la premiére tige (2) est compléte-
ment étendue par rapport a la seconde tige (3) et
posséde un volume maximum lorsque la premiére
tige (2) est complétement rétractée dans la seconde
tige (3).

Vérin selon 'une des revendications précédentes,
comprenant un distributeur (9) pour le fluide de
fonctionnement ; le distributeur (9) étant solidement
contraint a une extrémité libre (2a) de la premiére
tige (2) et mettant le réservoir du fluide sous pression
en communication de fluide avec les chambres d’ac-
tivation (5, 6, 7, 8).

Vérin selon 'une des revendications précédentes,
dans lequel la premiére tige (2) et la seconde tige
(3) comprennent une respective paroi latérale exter-
ne (11, 12) et une respective paroi latérale interne
(13, 14) qui sont coaxiales entre elles, la paroi laté-
rale externe (11) de la premiére tige (2) étantinsérée
de fagon coulissante entre la paroi latérale externe
(12) et la paroi latérale interne (14) de la seconde
tige (3) et la paroi latérale interne (13) de la premiére
tige (2) étant accouplée de fagon coulissante a la
paroi latérale interne (14) de la seconde tige (3).

Vérin selon la revendication 5, dans lequel la cham-
bre de compensation (17) est comprise entre la paroi
latérale interne (13) de la premiére tige (2) et la paroi
latérale interne (14) de la seconde tige (3) et com-
prend une ouverture (18) située sur la paroi latérale
interne (13) de la premiére tige (2) de fagon a étre
en communication de fluide avec le conduit (15) pour
le passage du fluide de fonctionnement.

Vérin selon la revendication 6, dans lequel la cham-
bre de compensation (17) est définie entre une partie
frontale (14a) de la paroi latérale interne (14) de la
seconde tige (3) et une partie du fond (13a) de la
paroi latérale interne (13) de la premiére tige (2),
pour 'augmentation ou la diminution de son volume
en fonction de la rétraction de la premiére tige (2)
dans la seconde tige (3).

Vérin selon I'une des revendications de 5 a 7, dans
lequel la chambre (5) pour I'extension de la premiére
tige (2) est définie entre les parois latérales (12, 14)
de la premiére tige (2) et entre la partie du fond (11a)
de la paroi latérale externe (11) de la premiére tige
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(2) et une partie du fond (12a) de la paroi latérale
externe (12) de la seconde tige (3).

Vérin selon I'une des revendications de 5 a 8, dans
lequel la chambre (7) pour la rétraction de la premie-
re tige (2) est définie entre la partie du fond (12a) de
la paroi latérale externe (12) de la seconde tige (3)
et une partie du fond (4b) du corps cylindrique (4).

Vérin selon I'une des revendications de 5 a 9, dans
lequel la chambre (6) pour I'extension de la seconde
tige (3) est définie entre la paroi latérale externe (11)
de la premiére tige (2) et la paroi latérale externe
(12) de la seconde tige (3) et est fermée a une ex-
trémité par une partie du fond (11a) de la paroi laté-
rale externe (11) de la premiére tige (2) et a 'autre
extrémité par une partie frontale (12b) de la paroi
latérale externe (12) de la seconde tige (3).

Vérin selon I'une des revendications de 5 a 10, dans
lequel lachambre (8) pourla rétraction de la seconde
tige (3) est définie entre une partie frontale (4a) du
corps cylindrique (4) et une partie du fond (12a) de
la paroi latérale externe (12) de la seconde tige (3).

Vérin selon la revendication 4, dans lequel le distri-
buteur (9) comprend trois clapets (10) pour mettre
respectivement en communication de fluide lacham-
bre d’extension (5) de la premiére tige (2) avec une
source de fluide sous pression ou avec un réservoir
de secours ; pour mettre respectivement en commu-
nication de fluide la chambre d’extension (6) de la
seconde tige (3) avec une source de fluide sous pres-
sion ou avec un réservoir de secours ; et pour mettre
respectivement en communication de fluide les
chambres de retraction (7, 8) de la premiére tige (2)
et de la seconde tige (3) avec une source de fluide
SOUS pression ou avec un réservoir de secours.
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