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(57)  The boom (7) of a truck-mounted crane com-
prises several telescopically slidable sections which are
extended and collapsed by hydraulic jacks (13). Pres-
surized fluid is supplied to the jacks through extension
and collapse transfer conduits (14, 15) bored or re-
ceived inside the rods (18) of the jacks. The extension
transfer conduits (14) are intercepted by valves (19) lo-

Extension device for telescopic booms of hydraulic cranes

cated on the heads of the jack pistons and mechanically
operated by the bottoms of the cylinders of the jacks
through tappets (21). The collapse transfer conduits
(15) are provided with draining means comprising re-
spective offtakes (17a) controlled by switches (24) that
are mechanically operated by fingers (25) on the rods
of the upstream-adjacent jacks, respectively.
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Description

[0001] This invention is concerned with a device for
sequentially extending and withdrawing telescopic
booms of hydraulic cranes, particularly cranes mounted
on motorized trucks, lorries and the like.

[0002] Telescopic booms of hydraulic cranes are pro-
vided with a plurality of slidable sections driven by re-
spective double-action, hydraulic jacks. Typically, such
sections have sizes (and therefore capacity loads) de-
creasing from the hinged foot to the end of the boom
supporting the lifting hook, in order to give the boom a
uniform resistance to bending stresses caused by the
hanging load. It is therefore necessary that the boom
extension sequence be performed progressively from
the larger to the smaller section, while the collapse se-
quence must be performed progressively from the
smaller to the larger section, so that the smaller sections
are not stressed by excessive bending torques, which
could damage the sections and affect the crane safety.
Moreover, the sliding movement of sections of the tele-
scopic boom with respect to each other generates con-
siderable frictional forces, which also decrease from the
foot to the end of the boom. These decreasing frictional
forces also make it necessary that the above extension
and withdrawal sequences are followed, in order to pre-
vent jamming of the boom.

[0003] Prior Italian patent No. 1.233.225 describes
hydraulic how to obtain said extension and withdrawal
sequences by means of circuits having a first branch,
through which the fluid is supplied to the boom during
its extension, and is drained from the boom during its
collapse, with first single-acting valves associated with
each section but the last, which valves intercept, only
during the extension, the fluid flowing from a section to
the adjacent one, until the first section is completely ex-
tended; and having a second branch, through which the
fluid is supplied to the boom during extension, and is
drained from the boom during its collapse, with second
single-acting valves associated with each section but
the first, which valves intercept, only during collapse, the
fluid flowing from a section to the adjacent one, until the
first section is completely withdrawn.

[0004] Both the first and second single-acting valves
are arranged on respective offtakes of said first and sec-
ond branches, and are provided with shutters biased to
their closed condition by elastic means and by the fluid
pressure, while they are driven to their open condition
by the pistons of the jacks of each section, during or at
the end of their extension and withdrawal strokes. The
valves are arranged outside the jacks, respectively on
the head and the bottom of each jack, or on the cases
of the cylinders near said head and bottom.

[0005] The above known circuital arrangement satis-
factorily performs the desired jack extension and col-
lapse sequences, but it is complex and expensive be-
cause both said branches of the hydraulic circuit extend
completely on the outside of the jacks, and therefore
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comprise tubes which are partially rigid and partially
flexible. The flexible parts, as well known, need a diligent
maintenance and periodic replacements, in view of the
high delivery pressure of the fluid in cranes of this kind.
Moreover, under current safety regulations, an automat-
ic safety valve should be arranged at each point where
a jack is connected with a flexible tube, with consequent
increased complexity of the circuits.

[0006] A main object of the present invention is there-
fore to overcome the above mentioned drawbacks of the
known devices, and more particularly to provide a de-
vice for driving the sequential extension and collapse of
the type specified above, comprising first and second
circuit branches of a hydraulic circuit which have a sim-
plified structure which is free from flexiple tubes.
[0007] Another objectis to provide a device as above,
which is free from circuit tubes running outside the boom
sections.

[0008] According to the invention, the above and oth-
er objects, as will appear from the following detailed de-
scription, are achieved by means of a device for driving
the sequential extension and withdrawal of sections of
telescopic booms in hydraulic cranes, having the fea-
tures recited in claim 1.

[0009] Other advantageous features of the invention
are recited in the subordinate claims.

[0010] Features, purposes and advantages of the im-
proved device according to the invention will appear
from the following detailed description and with refer-
ence to the attached drawings, given by way of non lim-
iting example, wherein:

- Fig. 1 is an diagrammatical elevation view of a hy-
draulic crane having an boom with slidable sections
and provided with a device according to the inven-
tion;

- Fig. 2 is a diagrammatical cross section view of a
hydraulic jack, showing in detail the device of the
invention;

- Fig. 3 is a diagrammatical view showing the exten-
sion sequence of the sections of the crane boom of
Fig. 1, as performed by the device of the invention;

- Fig. 4 is a diagrammatical view similar to Fig. 3 and
showing the collapse sequence of the sections of
the boom of Fig. 1; and

- Fig. 5is a diagrammatical view similar to Fig. 4 and
showing a different arrangement of the circuit
branch through which the fluid is supplied during the
collapse step, according to an alternative embodi-
ment of the invention.

[0011] With reference to the drawings, a known hy-
draulic crane 1 comprises a base 2 for mounting the
crane on a truck, a lorry or the like and an upright 3 sup-
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ported on base 2 and carrying a first boom 5 hinged to
it by means of a pin 4 and driven by a jack 6. A second
boom 7, provided with slidable sections, is hinged to
boom 5 and is driven by a jack 8. In a way known per
se, boom 7 consists of a plurality of telescopic sections
9, 10, 11, 12, which are slidable within one another and
which are driven by respective hydraulic, double-action
jacks 13a, 13b, 13c, 13d, each comprising respective
rods such as 18 integral with pistons such as 20 and
sliding within cylinders such as 23.

[0012] The device according to the invention is de-
signed to control the sequential extension of the jacks,
starting from the first jack 13a, and the sequential col-
lapse of the jacks starting from the last jack 13d. To this
purpose, as shown diagrammatically in Fig. 2, each jack
13 comprises hydraulic circuit branches 14, 15, supply-
ing the fluid during the extension and withdrawal steps,
respectively, which branches comprise transfer con-
duits 16 and 17, the former conduits 16 being associated
with the extension of the boom and the latter conduits
17 being associated with the collapse of the boom, as
will be explained below.

[0013] According to the invention, transfer conduits
16 and 17 are bored inside rods 18 of jacks 13. Transfer
conduit 16 is intercepted by a transfer valve 19 arranged
on the head of corresponding piston 20 of jack 13 and
mechanically operated by operating tappets 21 en-
gaged by the bottom 22 of cylinder 23 of the jack.
[0014] Supplying pressurized fluid through transfer
conduit 17 will cause withdrawal of the pistons in the
upstream jacks (with reference to the fluid flow) and in-
itial collapse of the associated jack through an offtake
17a, also bored within rod 18 and controlled by a two-
ways switch 24 that is carried on said rod 18 and is me-
chanically operated by a control finger 25 attached to
the external end of rod 18 of adjacent jack 13 (Fig. 3).
One way of switch 24 includes a single-acting valve 28,
the other consists of a free port 29.

[0015] Two separated chambers are defined in each
cylinder, a first chamber 25 being delimited by piston 20
and cylinder 23, and a second chamber 27 by rod 18
and cylinder 23.

[0016] In order to extend piston 20, pressurized fluid
is supplied to the first chamber 26 through branch 14.
At the end of the stroke, transfer valve 19 is opened by
the engagement of rods 21 with cylinder bottom 22, and
pressurized fluid flows into the first chamber 26 of the
downstream jack (with reference to the fluid flow),
through transfer conduit 16, etc. The desired extension
sequence of the jacks from the first 13a to the last 13d
is therefore performed. During the sequence, the fluid
is discharged from second chamber 27 through branch-
es 15 and transfer conduits 17.

[0017] When, at the end of the stroke, branch 15 is
intercepted by conduit 17, the fluid in chamber 27 is
drained through offtake 17a, port 29 and conduit 17,
which is aligned with branch 15.

[0018] However, should downstream jack 13b acci-
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dentally extends before piston 20 of upstream jack 13a
has completed its stroke (although, in this case, finger
25 switches switch 24 to cause valve 28, rather than port
29 to intercept branch 17a), the fluid can be drained
through offtake 17a, single-acting valve 28 and conduit
17, thus preventing overpressures to build up in the
chamber.

[0019] In order to withdraw piston 20, pressurized flu-
id is supplied into second chamber 27 through branch
15. At the end of the stroke, finger 25 of the adjacent
downstream jack (with reference to the fluid flow), e.g.
jack 13c, switches switch 24 of downstream jack 13b.
Consequently, single-acting valve 28 (which prevents
pressurized fluid being supplied into chamber 27, e.g.
jack 13a of Fig. 4) is cut off from offtake 17a, while
offtake 17a and conduit 17 are reciprocally connected
through port 29.

[0020] With reference now to Fig. 4, it can be seen
that the collapse sequence starts from last jack 13d,
which, at the completion of its withdrawal stroke, switch-
es switch 24 of downstream jack 13c by means of its
finger 25. Therefore, offtake 17a is directly connected
to transfer conduit 17, and pressurized fluid is supplied
into chamber 27 of jack 13c, which starts its withdrawal
stroke. After a certain portion of the stroke, pressurized
fluid is no longer supplied to chamber 27 through conduit
17, valve 24 and offtake 17a, because, during the with-
drawal of piston 20, the fluid flows directly into chamber
27 through branch 15. At the end of the withdrawal
stroke, finger 25 of jack 13c switches switch 24 of down-
stream jack 13b, which will starts its withdrawal, etc.
During the withdrawal sequence described above, the
jack located downstream of the one which is withdraw-
ing, e.g. first jack 13a, does not move. In fact, until its
switch 24 is switched by finger 25 of the upstream jack,
the fluid cannot be supplied into chamber 27 because
offtake 17a is intercepted by single-acting valve 28.
[0021] According to the alternative embodiment of
Fig. 5, where similar parts bear the same reference
numbers with an apex, offtakes 17a of withdrawal trans-
fer conduits 17 are dispensed with, and second hydrau-
licchambers 27' comprise a terminal web 30, which sep-
arates a terminal transfer portion 27t of the chamber.
Moreover, switches 24 are replaced by taps 24' connect-
ing branches 15 to chambers 27'. All taps 24' but the
penultimate are operated by fingers 25' supported by
jack cylinders 23'". Single-acting valves 28', whose func-
tion will be specified below, are arranged in parallel to
taps 24'.

[0022] In this alternative embodiment, the same se-
quence of the preferred embodiment is executed. The
withdrawal sequence starts from last jack 13d which, at
the end of its withdrawal stroke, closes tap 24' of third
jack 13c by means of its auxiliary finger 25" which is at-
tached to rod 18' rather than to cylinder 23', so that the
pressurized fluid will flow from branch 15 into chamber
27' of the third jack 13c, causing the latter to start its
withdrawal stroke. During this operative step, the first
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jack 13a and the second jack 13b cannot withdraw be-
cause their respective taps 24' are open, and the pres-
surized fluid cannot reach their hydraulic chambers 27'
because it is directly supplied into chamber 27" of third
jack 13c, through branches 15 and transfer conduits 17"
of said first and second jacks. When finger 25' of the
fourth jack 13d, which is supported by the rod of the third
jack, closes tap 24' of the second jack 13b, the latter
starts its withdrawal. Similarly, when control finger 25'
borne by third jack 13d closes tap 24' of the first jack
13a, the latter starts its withdrawal. By means of single-
acting valves 28', during the jack extension the fluid can
be drained from chamber 27' of the corresponding jack
into branch 15 even if the downstream jack accidentally
begins to extend before the previous one has completed
its extension stroke. It can in fact be seen that, in this
case, the downstream jack allows the tap of the up-
stream jack to open, so that, due to the absence of any
valves, the fluid would not be drained from chamber 27'
of the upstream jack and would cause an overpressure.
[0023] Obviously, the details and the embodiments,
within the concepts of the invention, can be changed ex-
tensively from what has been described and illustrated
by way of non limitative example, without thereby going
beyond the scope of the invention.

Claims

1. A device for driving the sequential extension and
withdrawal of sections of telescopic booms in hy-
draulic cranes, the sections being driven by respec-
tive double-action, hydraulic jacks (13a-d) each
having a piston (20) and a rod (18) slidable within a
cylinder (23), the device comprising hydraulic circuit
branches (14-15) through which hydraulic fluid is
supplied to the jacks, characterized in that said
branches (14-15) comprise respective extension
transfer conduits (16) and withdrawal transfer con-
duits (17) bored inside the rods (18) of the jacks,
and in that said extension transfer conduits (16) are
intercepted by respective valves (19) located on the
head of the respective pistons (20) of the jacks (13)
and mechanically driven by engagement of control
tappets (21) with the respective cylinder bottom
(22), and said withdrawal transfer conduits (17) are
provided with respective draining means (17a, 24,
28; 24', 28") operated by respective fingers (25, 25")
borne by the piston rod (18) of the adjacent up-
stream jack.

2. The device of claim 1, characterized in that said
draining means comprise respective offtakes (17a)
from the withdrawal transfer conduits (17), control-
led by respective switches (24) which are mechan-
ically operated by said fingers (25).

3. The device of claim 1 or 2, characterized in that
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said switch (24) is a two-way switch in which one of
the ways includes a single-acting valve (28), and
the other way consists of a free port (29).

The device of claim 3, characterized in that the
hydraulic fluid is dischargeable, at the end of the
extending stroke of the corresponding piston (20),
from the residual portion of said second chamber
(27) through said single-acting valve (28) of the
switch (24).

The device of claim 4, characterized in that said
single-acting valve (28) intercepts also, during the
withdrawal step, the offtake (17a) of the corre-
sponding jack, preventing pressurized fluid to be
supplied into the second hydraulic chamber (27) un-
til the upstream jack, at the end of its contracting
stroke, switches the switch by its finger (25) and
cuts off the single-acting valve (28) of said offtake
(17a).

The device of claim 6, characterized in that said
switches (24) are supported by, and integral to, the
end of the rods (18) of each jack (13).

The device of claim 1, characterized in that each
cylinder (23) is provided with a web (30) delimiting
a terminal chamber (27t) near the rod end of the
cylinder and in that said draining means comprise
respective, normally closed taps (24') connecting
said terminal chambers (27t) with the main cylin-
ders and mechanically operated, except the last, by
said fingers (25').

The device of claim 7, characterized in that said
taps (24") are provided with single-acting valves
(28"), arranged in parallel to the taps (24') and con-
necting the second chambers (27') to the branch
(15), whereby the fluid can be drained even if the
downstream jack begins to extend before the pre-
vious one has completed its extension stroke.
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