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Description

[0001] The field of the invention involves the wheeled
gantry bridge crane sector.

Prior art

[0002] All manufacturing companies need to be
equipped with a bridge crane on their own production
sites.

[0003] Usually this requirement can be easily resolved
inside their own industrial sheds using the load-bearing
structure of the building itself, but it is not so simple as
regards the accessories and the adjoining yards.
[0004] Naturally the situation has been for the most
part resolved with the use of bridge cranes supported by
gantries or bridge cranes on rickety structures (gantry
lame cranes).

[0005] These structures are fixed to slide on fixed
tracks inserted into the ground.

[0006] Since the yards, and the relative requirements
for moving inside these yards, can be quite vast, itis clear
thatitis very expensive to equip such surfaces efficiently,
in addition to the fact that a series of parallel gantries do
not meet the demands of productivity.

[0007] For this reason, very often we can find in these
huge yards wheeled portal structures that effectively pro-
vide the free movement of the products. These gantry
structures have also proven to be effective because of
many other characteristics, like for example overcoming
slight inclines, a limited variation of the track.

[0008] Moreover, the structure practically imitates the
layout of the gantry structures that slide on tracks, with
the difference being that the legs have wheels that swivel
around its axis and steering.

[0009] On one, or on both, a pair of parallel girders
joining the legs is applied the carriage with a hoisting
hook.

[0010] Sometimes on the gantry structure, with both
sides joined by box girders, another mobile beam on a
carriage moves above a pair of joining beams.

[0011] Said carriage can run along the entire runway
beam.
[0012] To further increase the versatility of the boxed

runway girder, it is telescopic, allowing the carriage to be
able to change the wheelbase of the structure.

[0013] The hook carriage continues to slide on the out-
side of the boxed runway girder but it cannot, given the
different size of the cross-section, slide on the telescopic
extension of the joining girder. Sometimes this necessi-
tates lifting the loads where the cord of the hoisting hook
is not vertical, but inclined.

[0014] Because of the low height of these structures,
the inclination of the cable is a cause of wear or breakage
of the cord.
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Presentation of the invention

[0015] The main object of this invention is to make
available a gantry bridge crane that can overcome all the
drawbacks of the prior art. An important object of this
invention is to make available a wheeled gantry bridge
crane that can easily vary the wheelbase/track for moving
the load.

[0016] Afurtherobjectof this invention is to make avail-
able a wheeled gantry bridge crane that can exploit the
entire extension of the wheelbase/track.

[0017] Another object of this invention is to make avail-
able a wheeled gantry bridge crane that can easily lift
loads even in an inclined direction.

[0018] All the above-mentioned objects are achieved
with the gantry bridge crane whose main feature is the
specificity of the principal claim.

Exposition of the invention

[0019] Allthe above-mentioned objects, as well as oth-
ers that will appear below, are achieved with a gantry
bridge crane thatincludes an extendable frame equipped
with a first girder connected in a moveable manner to a
second girder to vary, based on the degree of connection,
the track of said crane, and at least one mobile carriage
with a lifting hook, where said mobile carriage slides on
a main carriage fitted with at a first end with a first joint
with the first girder, and a second end with a second joint
with the second girder.

Advantageous features of the invention

[0020] Advantageously said main carriage has a
length of about half the first girder, allowing the hook to
be positioned for lifting, following the shifting and/or on
the main carriage on the girders of the frame and/or the
smaller carriage on the main carriage for the entire ex-
tension of the track of the gantry crane.

[0021] Very usefully at least said first girder or at least
said second girder is of the box girder variety.

[0022] In particular, and preferably, said first girder or
at least said second girder has a circular cross-section.
[0023] Another advantage is that the mobile coupling
between said first girder and said second girder is tele-
scopic in nature, making the system simple, safe and
reliable and requiring little maintenance. Another advan-
tage comes from the adoption of a coupling between said
first and said second girder is coaxial in nature, thereby
facilitating the extension in alignment.

[0024] Itis very important that the cross-section of the
first and second girder is circular, making it easy to install
and in combination with special supports of the carriage
also allowing the carriage itself to rotate around the ver-
tical for lifting loads with the cord of the hook inclined,
without this resting or scraping against the structure of
the girder or getting worn because of the erroneous in-
clination angle.
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[0025] Advantageously the resistant section and the
moment of inertia of the circular girders are identical for
any orthogonal stress on the main axis of the girders
themselves.

[0026] Advantageously the support points of the main
carriage on the circular-section girders are rollers with
integrated concavities in the middle with a semi-circular
generatrix that allow the main carriage to move along the
axis of the circular-section girders and to vary the rotation
of the main carriage by modifying the inclination of the
pull angle of the load hook cable.

[0027] Beneficially said rollers have a concave shape
complementary to the cross-section of the girders.
[0028] A further advantage, regarding safety, comes
from the fact that said rollers are in a pair diametrically
opposite the respective girders, in no way allow decou-
pling, jolts or slipping. Advantageously from what has
beensetoutabove, the travel of the carriage on the girder
of the frame and of the smaller carriage on the main car-
riage is practically equal to the minimum to the maximum
travel of the telescoped part of the circular-section or
boxed girder on the circular girder or boxed girder of the
frame. All the above-mentioned methods of implemen-
tation have the advantageous features shown above,
without for this reason limiting the scope of protection,
which generally can be understood within the definition
of the invention in its essential features.

Brief description of the drawings

[0029]

Fig. 1 shows the prior art.

Fig. 2 shows another view of the prior art.

Fig. 3 shows a perspective view of the gantry crane
that is the object of the invention.

Fig. 4 shows a side plan view of the gantry crane in
acompact situation and a minimum track, with a con-
tracted arrangement of the coaxial telescoped gird-
ers retracted one inside the other.

Fig. 5 shows a plan view from above of the object of
fig. 4, with highlighted the possibility that on an op-
posing pair of girders connecting the legs there is a
smaller carriage with a hook for lifting the load.

Fig. 6 shows a side plan view of the gantry crane
with an extended arrangement with a widened track
with an expanded layout of the coaxial telescoped
girders extracted one from the other.

Fig. 7 shows a plan view from above of the object of
fig. 6, with the main carriage shown supported at its
ends, the first on the first girder element, and the
second on the second girder element.

Fig. 8 shows the main carriage completely at the end
of one side of the girder of the frame, in particular
with a first support at the junction of the smaller sec-
tion girder with the frame, and with the second op-
posite support at the free part of the girder with the
larger cross-section.
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Fig. 9 shows the object of fig. 8 with the smaller lifting
carriage positioned on the main carriage all shifted
to the left.

Fig. 10 shows the main carriage completely at the
opposite end to what is shown in fig. 7, namely at
the opposite side end of the girder of the frame, in
particular with the first support at the exit of the girder
with the smaller section than the larger one, and with
the second support at the girder with the larger sec-
tion with the frame.

Fig. 11 shows the object of fig. 10 with the small lifting
carriage positioned on the main carriage, but all shift-
ed towards the left, namely on a second end of the
main carriage, the opposite to that of fig. 9.

Fig. 12 exemplifies the possibility of moving the
smaller carriage on the main carriage when the track
of the gantry crane is limited to the minimum, with
the maximum insertion of the smaller section girder
inside the girder with the larger section.

Fig. 13 exemplifies the possibility of moving both the
smaller carriage on the main carriage, as well as the
main carriage on the telescoped girder of the frame,
when the track of the gantry crane is extended to its
maximum with the maximum extraction of the girder
with a smaller section from the girder with the larger
section.

Fig. 14 shows a cross-section of what is shown in
fig. 12 where we can appreciate the telescoped joint
between the two girders that make up the telescoped
girder of the frame, and we can check the points of
support of the main carriage, one always on the gird-
er with the larger section and the other always on
the girder with the smaller section.

Fig. 15 shows a cross-section of what is shown in
fig. 13, where we can appreciate the telescoped joint
between the two girders that make up the telescoped
girder of the frame and see the points of support of
the main carriage, one always on the girder with the
larger section and the other always on the girder with
the smaller section.

Figs. 16, 17 and 18 show respectively a perspective
view, a side plan view and a plan view from above
of the main carriage with the guides for moving the
small carriage and the support ends fitted with
grooved rollers highlighted.

Fig. 19 and fig. 20 show a cross-section of the
grooved rollers of the main carriage, whose concav-
ity has a complementary form to the circular-section
girders, so they can insert themselves in a telescopic
manner one inside the other.

Figs. 21, 22 and 23 show respectively a perspective
view, a first side plan view and a second side plan
view of the smaller carriage moving the hook for lift-
ing the loads.

Fig. 24 shows a cross-section view of the support
point of the main carriage on the girder with the larger
diameter, highlighting the grooved form of the sup-
portrollers with a complementary concavity, capable
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of letting the main carriage rotate for loads to be lifted
in an inclined manner with respect to the vertical by
the cord.

Fig. 25 shows a cross-section view of the point of
support of the main carriage on the girder with the
larger diameter, highlighting the grooved form of the
support rollers with a complementary concavity, ca-
pable of letting the main carriage rotate for loads to
be lifted in an inclined manner with respect to the
vertical by the cord.

Figs. 26, 27 and 28 show an example of the possi-
bility of the main carriage to rotate, and therefore
also the smaller carriage to which the hook is se-
cured, around an axis parallel to the main one of the
telescoped girder.

Detailed exposition of one example of an implementation

[0030] Currently gantry bridge cranes are structured
with a quadrangular frame supported at the top by four
legs.

[0031] On the quadrangular frame, arranged centrally

or directly on one of the four girders that make up the
gantry, is the hoisting mechanism composed of a hook
held by a cord, which is lifted and collected around a
drum that is made to turn, by means of a gear unit and
a motor, which can be either electric or hydraulic.
[0032] Said frame of the prior art is fixed and does not
have a variable track.

[0033] Sometimes, however, for contingent require-
ments, some bridge gantry cranes have a frame that has
a slightly variable track.

[0034] Nevertheless on the extending part of said
frame it is recognised that the bridge crane cannot oper-
ate, since the hook cannot reach, accepting a loading
space corresponding to the dimensions of the main girder
without an extension.

[0035] The example of an implementation shown be-
low refers to a solution that is the object of the invention,
which is not limited to this, but is given only by way of
example.

[0036] In particular the bridge gantry crane 1, which is
the object of the invention, shown in the drawings, is
structured as a frame 2 supported at the top by four legs.
[0037] A first pair of girders 14, parallel and opposite
the above-mentioned frame 2, has a fixed length.
[0038] A second pair of girders 4 opposite the above-
mentioned frame 2, and orthogonal to the first pair of
girders 14, has the possibility of varying the track. The
variation of the track for each single girder 4 connecting
a pair of legs 3 is made by a first 5 and a second girder
6 that are coaxial and telescoped between themselves.
[0039] Advantageously they have a circular cross-sec-
tion.

[0040] This circular section also facilitates the installa-
tion, but above all it allows the smaller carriage 8 with
the cord 16 that is inclined with respect to the vertical to
be used to lift loads that are not under the vertical of the
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girders themselves.

[0041] Preferably the length of the first outer girder 5
with respect to the second inner girder 6 is roughly equal.
[0042] This allows, in combination with a main carriage
7, whose points of support 9, 10 are at a first end 9 on
the outer girder 5 and at the second end 10 on the inner
girder (in particular on the exposed part of the inner girder
6 with respect to the outer girder 5) so as to be able to
move, bringing one of its ends 9, 10 next to one of the
outer ends of the girders 5, 6 of the frame 2.

[0043] Because said main carriage 7 can position itself
according to the modes set out above, bringing itself from
one end to the other of the span formed by the girders
4, both when they are in a compact state and also when
they are in an extended position, this is how the track of
the gantry crane 1 is always ready to be used in its en-
tirety.

[0044] In fact, the smaller mobile carriage 8 is free to
move along the guides13 of the main carriage 7 to move
the load hook 11 using the relative cord 16.

[0045] It can be seen, as something very versatile, the
possibility that the movement of the main carriage 7 and
the small lifting carriage 8 can be implemented independ-
ently, bothin a concordant manner and in a contrary man-
ner.

[0046] The extension of the girders 4 that contribute to
forming the frame 2, at least those on which the main
carriage 7 slides, have a circular section.

[0047] This useful characteristic, in combination with
the support rollers 12, 15 of the carriage 7 configured in
a complementary manner, with a concave semi-circular
section, allows the carriage 7 to move along the main
axis of the girders 4, bringing the hook 11 into the desired
position.

[0048] Moreover, with this advantageous section the
carriage 7 can rotate around the main axis of the girder
4 of the frame 2, making it possible to load with the in-
clined cords 16 without causing any damage due to drag-
ging or the like.

[0049] In fact with the load offset with respect to the
vertical, during the loading phase, the carriage 7 starts
to rotate and change its rotation following the raising of
the load, however keeping the cords 16 always subject
to a pulling action, without other components. Moreover,
the connecting girder 4, which has a moment of inertia
that is identical for any axis that is orthogonal to the main
one, keeps the identical capacity under any load condi-
tion, both in the vertical and with the load inclined.
[0050] When the load is lowered and rested, the rota-
tion of the main carriage 7, contrary to the previous one,
automatically decreases, bringing the carriage 7 to come
closer to that condition of a vertical load.

[0051] Very advantageously the track of this gantry
crane 1 is variable.

[0052] This variation is achieved by a connecting girder
4 of the legs 3, composed of a first girder 5 and a second
girder 6, telescoped between themselves, and preferably
with the second girder 6 arranged internally and coaxially
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to thefirstgirder 5. The extension of this connection girder
4 can, therefore, reach a length of approximately double
that of the two parts of the girder (first girder 5 plus the
second girder 6), reaching a track that is double that of
the length of the individual parts.

[0053] The main carriage 7 in this case will have a first
support with its support roller 12 at one of its ends 9 on
the outer girder 5 and a second support at its opposite
end 10 on the inner girder 6.

[0054] To increase the versatility and the surprising
characteristics of the bridge crane 1, said carriage 7, has
another track, fitted with guides 13, on which a smaller
carriage 8 moves that supports the loading hook 11.
[0055] Inthiswayitis possible, with limited dimensions
of the girder 5, 6 elements that form the main girder 4 of
the frame 2, to have a loading hook 11 that moves along
the entire wheelbase.

[0056] In fact the carriage 7 with an extension roughly
the same as one of the girders 5, 6 can move freely when
the telescoped girder 4 is extended to its maximum
length, where the two points of support 9, 10 on rollers
12 and 15 are able to slide freely on different sections of
the respective girders 5, 6, since said sliding rollers 12,
15 have a suitable section, and providing the smaller car-
riage 8 with a track with guides 13 roughly the same as
its own length.

[0057] With these provisions, the smaller carriage 8
can reach any point of the span of the bridge crane 1,
both in a reduced configuration and in an expanded con-
figuration, exploiting both the length of the track of the
carriage 7, on whose guides 13 it can move between the
two support ends 9, 10, and maintaining the same sup-
ports 9, 10 on the sections with a different diameter be-
tween the main outer girder 5 and the coaxial telescopic
girder 6 inside the main girder 5.

Claims

1. Gantry crane comprising an extendable frame (2)
fitted with a first girder (5) connected in a moveable
manner to a second girder (6) to change, based on
the degree of connection, the track of said crane (6),
and at least one mobile carriage (8) with a lifting hook
(11), characterised by the fact that said mobile car-
riage (8) is designed to slide on a main carriage (7)
fitted at one end (9) with a first connection to the first
girder (5), and a second end (10) with a second con-
nection to the second girder (6).

2. Gantry crane according to claim 1 characterised by
the fact that said first girder (5) or at least said second
girder (6) are of the box girder variety.

3. Gantry crane according to claim 1 characterised by
the fact that said first girder (5) or at least said second
girder (6) has a circular section.
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4.

Gantry crane according to claim 1 characterised by
the fact that said mobile connection between said
first girder (5) and said second girder (6) is telescopic
in nature.

Gantry crane according to claim 5 characterised by
the fact that said telescopic mobile connection is co-
axial.

Gantry crane according to claim 3 characterised by
the fact that said connections of the main carriage
(7) on the girders (5, 6) are composed of grooved
rollers (12, 15) with a concave shape that is comple-
mentary to said girders (5, 6).

Gantry crane according to claim 3 characterised by
the fact that said main carriage (7) turns around a
rotation axis parallel to the main one of the girders
(5, 6) on which it rests.

Gantry crane according to one or more of the previ-
ous claims characterised by the fact that the car-
riage (8) to which the hook (11) for lifting loads is
connected, and/or for moving it on the guide tracks
(13) of the main carriage (7) and/or for moving the
main carriage (7) on the telescoped girder (4), reach-
es any position inside any track of the gantry crane

(1)
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