
BRIDGE CRANE OR GANTRY CRANE COMPRISING A REVOLVING
ARRANGEMENT AND LIFTING FRAMES SUSPENDED THEREUNDER
Description The invention relates to a in accordance
with the invention is in a [sic] bridge crane or
gantry crane for handling standard load carriers, in
particular for handling ISO containers in a port area,
having a crane trolley which can move along a crane
carrier in the trolley travel direction, on which
crane trolley a rigid mast, which extends in a lifting
and lowering direction, is guided, which mast can move
via at least one lifting mechanism disposed on the
crane trolley via cables in the lifting and lowering
direction, to the lower end of which a load-receiving
means for standard load carriers is attached, wherein
the mast is suspended on the crane trolley so as to be
able to rotate about an axis of rotation extending in
its longitudinal direction. From European patent EP 1
365 984 B1 a bridge crane is known for stacking
containers, in particular ISO containers, which,
within a container terminal, places containers into
storage in a warehouse area or removes them from
storage therein. The bridge crane has a crane carrier
which spans a substantially cuboidal warehouse area
widthwise. A crane trolley can travel on the crane
carrier and in the longitudinal direction thereof in
the width direction of the warehouse area. The crane
carrier can travel via running gears on rails in the
crane travel direction and therefore transverse to the
crane trolley on the crane carrier and in the
longitudinal direction of the warehouse area. In order
to be able to handle the containers a mast is disposed
on the crane trolley, is guided in the vertical
direction and can be raised and lowered. The mast is
formed as a box carrier, and lifting mechanisms are
disposed on the crane trolley for the lifting and
lowering movement of the mast. On the lower end of the
mast, which is oriented in the direction of the
containers to be handled, a load-receiving means for
containers, in particular a so-called spreader, is
suspended in an articulated manner. The load-receiving
means is connected to the lifting mechanisms on the
crane trolley via cables. The mast is not directly
driven in the lifting and lowering direction but only
indirectly via the cables engaging on the
load-receiving means. The use of a rigid mast between
the crane trolley and the load-receiving means offers
the advantage that it is possible to handle the
containers without them swinging to
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a great degree in contrast to load-receiving means
which are also used and are suspended exclusively on
cables. From the German laid-open document DE 29 11
938 B2 a crane installation is already known for
handling containers in the case of railway
transportation. This crane installation is formed as a
gantry crane which in a conventional manner has a
horizontally extending bridge carrier on which a
trolley can travel. This trolley supports a
column-like mast which is able to move vertically in
the lifting and lowering direction. A load-receiving
means for the containers is attached to the lower end
of the mast. In order to be able to rotate the
load-receiving means and the mast about a vertical
axis the mast is guided in the region of its upper end
eccentrically on a circular ring-shaped intermediate
frame in which a lifting mechanism, which is connected
to the mast via cables, is centrally disposed. The
annular intermediate frame is able to travel in the
revolving direction via running gears on an annular
rail disposed on the trolley, and can therefore rotate
the mast including the load-receiving means for the
containers, which is disposed thereon, about a
vertical axis. Furthermore, from the German utility
model DE 200 13 245 Ul a device for handling
containers in the case of railway transportation is
known which is formed in the manner of a pillar jib
crane. This device accordingly has a vertical upright
pillar, on the upper end of which a horizontally
extending, projecting jib is disposed so as to be able
to pivot about a vertical axis. At the end of the jib
remote from the upright pillar a crane jib for a
trolley which can travel along it is suspended via a
revolving mechanism with a vertical axis. This trolley
has a lifting mechanism and two vertically downwardly
extending lifting masts, along which a lifting
carriage is able to move in the lifting and lowering
direction with the aid of the lifting mechanism. At
the lower end of the carriage is a load-receiving
means for the containers. Furthermore, from the German
laid-open document DE 27 52 212 Al a transfer device
for containers in the case of railway transportation
is known which is formed essentially as a gantry crane
with a trolley. A load-receiving means for the
containers is suspended on the trolley via a vertical
pillar. The pillar which cannot be raised and lowered
is supported on the trolley via a revolving device at
its upper end and can therefore be rotated about its
vertical axis of rotation.  Furthermore, the
load-receiving means is suspended by lifting
mechanisms so as to be moveable to a slight degree in
the lifting and lowering direction at the lower end of
the mast. The object of the present invention is to
optimise a bridge crane or gantry crane with a rigid
jib for handling standard load carriers, in particular
ISO containers, in the area of port cargo handling.
This object is achieved by a bridge crane or gantry
crane with the features of claim 1. Advantageous
embodiments of the invention are given in claims 2 to
6. 



In accordance with the invention [in] a bridge crane
or gantry crane for handling standard load carriers,
in particular for handling ISO containers in a port
area, having a crane trolley which can move along a
crane carrier in the trolley travel direction, on
which crane trolley a rigid mast, which extends in a
lifting and lowering direction, is guided, which mast
can move via at least one lifting mechanism disposed
on the crane trolley via cables in the lifting and
lowering direction, to the lower end of which a
load-receiving means for standard load carriers is
attached, wherein the mast is suspended on the crane
trolley so as to be able to rotate about an axis of
rotation extending in its longitudinal direction, an
optimisation of the usage possibilities is achieved in
that the lifting frame is suspended by means of a
revolving arrangement on the crane trolley, which
lifting frame supports the at least one lifting
mechanism, the revolving arrangement consists
essentially of a revolving pipe with an upper end and
a lower end, the revolving pipe is supported on the
crane trolley with its upper end via a revolving
connection, that the lifting frame is attached to the
lower end of the revolving pipe and that the mast is
guided in such a way that it can be raised and lowered
in the revolving pipe and coaxially to the revolving
pipe. In this way it is possible to orient standard
load carriers in any angular positions as required
within a handling installation in order to facilitate
onward transportation. The creation of a lifting frame
in addition to the crane trolley divides the functions
thereof between the two. The mounting of the lifting
frame on the lower end of the revolving pipe creates a
stable unit of cables, lifting mechanism and mast and
forms this unit so that it is inherently pivotable. By
this arrangement it is also achieved that a rotation
of the mast together with the load-receiving means
relative to the crane trolley can be carried out.
Owing to the fact that the lifting frame is disposed
below the crane carrier the lifting frame is able to
be pivoted through below the crane carrier and the
pivot angle is not hindered by the crane carrier.
Particularly stable support for the mast and the
revolving device is achieved in that the crane carrier
consists of a first carrier and a second carrier on
which trolley rails are disposed on which the crane
trolley can travel in the trolley travel direction,
the first carrier and the second carrier are spaced
apart from each other in the crane travel direction
which runs at right angles to the trolley travel
direction and the mast extends between the first
carrier and the second carrier. A direct introduction
of the lifting forces into the load-receiving means is
achieved in that the cables of the lifting mechanism
engage on the load-receiving means. The mast takes on
the guiding functions. Particularly stable suspension
for the load-receiving means is achieved in that at
least four cables are provided, the ends of which
engage in the region of the corners of the essentially
rectangular load-receiving means. In an advantageous
manner provision is made for the load-receiving means
to consist of a suspension frame and a spreader frame
suspended thereon, the suspension frame is attached in
an articulated or rigid manner to the lower end of the
mast and the cables engage on the suspension frame. An
exemplified embodiment of the invention is described
hereinunder and is shown in the drawing in which:
Figure 1 is an overview plan of a handling
installation for ISO containers in a port area, Figure
2 is an enlarged section of Figure 1 from the region
of a loading and unloading area of 



4  the container warehouse of the handling
installation, Figure 3 is a view of a handling
installation with a bridge crane or gantry crane in
accordance with the invention in an embodiment as a
gantry crane in the region of a land-side loading and
unloading area, Figure 4 is a view of a handling
installation with a bridge crane or gantry crane in
accordance with the invention in an embodiment as a
gantry crane in the region of a water-side loading and
unloading area, Figure 5 is a side view of Figure 3,
Figure 6 is an enlarged section (partially in
cross-section) of Figure 3 seen from the region where
a mast is guided and Figure 7 is an enlarged section
of Figure 3 from the region of a revolving connection.
Figure 1 shows an overview plan of a handling
installation 1 in a port area in which containers 2,
in particular ISO containers, are handled. The
overview plan shows only a section of the handling
installation 1 but the essential components thereof
can be seen. The handling installation 1 consists of a
land-side handling area 3, a container warehouse 4 and
a water-side handling area 5. The land-side handling
area 3 adjoins a land-side end 4a of the container
warehouse 4 and has a loading and unloading area 6
which adjoins this and has a plurality of parking
spaces 7 disposed next to each other for lorries 8 to
be loaded and unloaded. In the loading and unloading
area 6 a lorry 8 parked in one of the parking spaces 7
is loaded and/or unloaded by a bridge crane or 



gantry crane 9 operating in the container warehouse 4.
The container warehouse 4 consists of a plurality of
container warehouse areas 4c, which are disposed
linearly and in parallel next to each other, to which
in each case at their land-side end  4a a loading and
unloading area 6 is allocated and at their water-side
end 4b an area 10 is allocated where containers are
placed into and removed from storage. Each container
warehouse area 4c is allocated one or a plurality of
bridge cranes or gantry cranes 9 which can travel
along the container warehouse areas 4c in the crane
travel direction F on rails 11. The containers 2 are
transported by the bridge crane or gantry crane 9
between the container warehouse area 4c and the
loading and unloading area 6 or the area 10 where
containers are placed into and removed from storage.
In addition to the one or a plurality of bridge cranes
or gantry cranes 9 each container warehouse area 4c
also has a set-down area 4d for the containers 2. The
set-down area 4d has a rectangular base surface on
which the containers 2 are disposed in rows and
columns. In this case up to five containers 2 are
stored stacked one on top of the other. The set-down
containers 2 are oriented with their longitudinal
extension essentially in parallel with the rails 11
and therefore in the crane travel direction F of the
bridge cranes or gantry cranes 9. This orientation of
the containers 2 is also found in the loading and
unloading area 6 with the incoming and outgoing
lorries 7 so that the respective bridge cranes or
gantry cranes 9 do not have to pivot the containers 2
apart from any necessary alignment corrections during
pick-up and put-down. At the water-side end 4b of the
container warehouse 4 the containers 2 are set down by
the bridge crane or gantry crane 9 in the area 10
where containers are placed into and removed from
storage, or are picked up therefrom. The area 10 where
containers are placed into and removed from storage
serves as an interface with respect to the water-side
handling area 5 and has a plurality of support frames
7a, disposed next to each other, for containers 2,
into which the driverless transport vehicles 15 with a
lifting table, not shown, can travel in order to pick
up the containers 2 intermediately stored therein, or
to set them down therein. It is also possible for the
containers 2 to be picked up directly by means of the
bridge crane or gantry crane 9 from the platform
thereof or to be set down at this location. No support
frames 7a are then provided and the driverless
transport vehicles 15 have no lifting tables. Figure 2
shows an enlarged section of Figure 1 from the region
of the loading and unloading area 6 and a part of an
adjoining container warehouse area 4c. It is clear
that in each loading and unloading area 6 a plurality
of parking spaces 7 for lorries 8 are disposed next to
each other and with the smallest possible spacing with
respect to each other. Furthermore, the more detailed
structure of the bridge crane or gantry crane 9 per se
is clear from Figure 2. Two bridge  cranes or gantry
cranes 9 are shown on common rails 11. This bridge
crane or gantry crane 9 consists essentially of a
crane carrier 12 which can travel in the crane travel
direction F along the rails 11 which are disposed
laterally next to the set-down areas 4d of the
respective container warehouse area 4c, on which crane
carrier a crane trolley 13 can travel in the trolley
travel direction K transverse to the travel direction
F of the crane carrier 12. A mast 14 is disposed on
the crane trolley 13 and is guided so as to be raised
and lowered vertically and relative to the crane
trolley 13 in order to pick up and put down containers
2 by means of a load-receiving means 17, preferably a
spreader frame, which is mounted on its lower end 14a
(see Figure 3). In order to be able to rotate the
containers 2 by 180 degrees about a vertical axis the
bridge crane and gantry crane 9 is fitted with a
revolving device 16. By means of the revolving device
16 the orientation of the containers 2 can be changed
by the bridge crane and gantry crane 9 so that the
doors of the container 2 which are disposed on only
one side at a longitudinal end of the container 2 face
the desired direction. This avoids the situation of
the transport vehicles 15 having to carry out the
time-consuming rotation of the containers 2. The
revolving device 16 can also be used to set down the
containers 2 at an angle of e.g. 30 degrees to the
crane travel direction K onto the lorries 7 and/or the
transport vehicles 15 when the parking spaces 7 and/or
the support frames 7a are disposed at an angle with
respect to the crane travel direction K. Figure 3
shows a view of a handling installation with a bridge
crane or gantry crane in accordance with the invention
in an embodiment as a gantry crane. It is clear that
the load-receiving means 17 is divided into a
suspension frame 17a, which is universally or fixedly
mounted on a lower end 14a of the mast 14, and a
spreader frame 17b which is suspended via chains 17c
on the suspension frames 17a. 



Furthermore, the crane carrier 12 is supported on its
opposite ends via vertical supports 181 and 18r which
are on the right and left when seen in the crane
travel direction F. All in all the bridge crane or
gantry crane 5 when seen in the crane travel direction
F is u-shaped and open at the bottom. At their upper
ends the vertical supports 181 and 18r receive the
crane carrier 12 at the opposite end regions thereof.
and are able to travel in the crane travel direction F
on their lower ends via crane running gears 19 on the
rails 11.  The crane trolley 13 consists essentially
of a rectangular base frame 13a in the four corners of
which trolley running gears 21 are disposed which
travel on trolley rails 20 disposed on the crane
carrier 12. Located in the middle area of the base
frame 13a of the crane trolley 13 is an opening for a
revolving device 16 for the mast 14. The revolving
device 16 consists essentially of a revolving pipe 16a
which is guided through the opening in the vertical
direction. The revolving pipe 16a is supported at its
upper end 16b via a revolving connection 16c on the
base frame 13a of the crane trolley 13 and is able to
rotate via the revolving connection 16c about a
vertical axis of rotation D. The mast 14 extends
within the revolving pipe 16a and is guided therein.
Figure 4 shows a side view of Figure 3. It is clear
that the crane carrier 12 is formed as a double
carrier with a first carrier 12a and a second carrier
12b which, when seen in the crane travel direction F,
are disposed at the same height and spaced apart one
behind the other. In a corresponding_ manner the left
vertical support 181 and the right vertical support
18r are formed as double supports when seen in the
crane travel direction F, which supports are connected
to each other via a base beam 18a in the region of
their lower end to form a u shape. Figure 4 also shows
that the first carrier 12a and the second carrier 12b
each have a triangular cross-section. This triangular
cross-section is in the form of an isosceles triangle,
wherein the angle in the region of the apex 12c is
about 30. In the region of the apex 12c of the first
carrier 12a and of the second carrier 12b the
respective trolley rail 20 is mounted on which the
crane trolley 13 can travel in the trolley travel
direction K. Figure 4 clearly shows the revolving
connection 16b and the revolving pipe 16c. In order to
drive the revolving pipe 16a a toothed ring 16f
extending around its outer side is provided and is
engaged with an electromotive revolving drive 16g
which is supported on the base frame 13a. In order to
move the mast 14 in the lifting and lowering direction
H a rectangular lifting frame 22 is rigidly attached
to a lower end 16d of the revolving pipe 16a. A
lifting mechanism 23 for the mast 14 is disposed on
the lifting frame 22 of the crane trolley 13. The
lifting mechanism 23 has a first cable drum 23a and a
second cable drum, not shown, which are mounted
coaxial to  each other and on a common drive 23b which
is driven by a drive motor 23c. A first cable 24a and
a second cable 24b run from the first cable drum 23a.
A third cable 24c and a fourth cable 24d run from the
second cable drum 23b. Accordingly four cables 24a,
24b, 24c and 24d are provided which either run
vertically downwards directly from the first or second
cable drum 23a, 23b or are guided horizontally onto
the opposite side of the mast 14 and at that location
are deflected vertically downwards through 90 via a
deflecting roller 25 with a horizontal axis of
rotation. The ends of the cables 24a, 24b, 24c and 24d
are connected to a suspension frame 17a. Figure 4 also
shows that on the outside of the second support 12b a
container-like box 26 is attached in which the control
and power electrics or electronics for the bridge
crane or gantry crane 9 are disposed. 



Figure 5 shows an enlarged section of the bridge crane
or gantry crane 9 according to Figure 1 from the
region of the crane trolley 13. From this
cross-sectional view it is particularly clear that the
mast 14 is guided in each case via lower guide
elements 28a in the region of the lower end 16d of the
revolving pipe 16a and via upper guide elements 28b in
the region of the upper end 16c of the revolving pipe
16a. The lower and upper guide elements 28a and 28b
are formed as guide rollers which guide the mast 14
from four respective sides and also in an opposing
arrangement. For the purposes of stabilisation the
mast 14 has an elongated hexagonal cross-section.
Furthermore, Figure 5 clearly shows that the crane
trolley 13 does not support the lifting mechanisms 23
in the usual manner but for this propose a separate
lifting frame 22 is provided which is rotatably
suspended on the crane trolley 13 with the trolley
running gears 21 via a revolving device 16. The
lifting mechanism 23 and associated deflecting rollers
25 are then disposed on the lifting frame 22 (see
Figure 4). This is advantageous in that the lifting
frame 22, the lifting mechanism 23 disposed thereon
with the deflecting rollers 25, the mast 14, the
load-receiving means 17 and the first to fourth cables
24a to 24d extending between the lifting frame 22 and
the load-receiving means 17 are able to pivot jointly
about the axis of rotation D. These parts therefore
form an inherently stable unit which furthermore
excellently guides the load-receiving means 17 to
prevent lateral deflections.  Figure 6 shows an
enlarged section of Figure 5 from the region of the
crane trolley 13 or the revolving device 16. It can be
seen that. in addition to the revolving pipe 16a, the
revolving device 16 additionally has a circular
pipe-shaped support pipe 29 which surrounds the
revolving pipe 16a coaxially and spaced apart
therefrom. This support pipe 29 is supported on the
base frame 13a of the crane trolley 13. The support
pipe 29 serves with its upper end 29a as a support for
a revolving connection 16b in the form of a roller
bearing. The revolving pipe 16a is then supported in
the region of its upper end 16c on this revolving
connection 16b, in this way a stable connection of the
crane trolley 13 with the lifting frame 22 is achieved
as a whole, with which the lateral guide forces of the
mast 14 can be absorbed. The description relates to a
bridge crane or gantry crane 9 which is formed as a
gantry crane. It is fundamentally also possible to
form the bridge crane or gantry crane 9 as a bridge
crane with raised or elevated rails 11 or as a
semi-gantry crane. Furthermore, the exemplified
embodiment relates to ISO container handling in a port
area. This bridge crane or gantry crane 9 is also
suitable for handling standard load carriers such as
e.g. ISO containers or swap bodies between road and
rail.  Reference list 1handling installation 



2container 3land-side handling area 4container
warehouse 4aland-side end 4bwater-side end 4ccontainer
warehouse area 4dset-down area 5water-side handling
area 6loading and unloading area 7parking space 



7asupport frame 8lorry 9bridge crane or gantry crane
10area where containers are placed into or removed
from storage 11rails 12crane carrier 12afirst carrier
12bsecond carrier 12c apex 13crane trolley 



13a base frame 14first mast 14alower end of the mast
15driverless transport vehicle 16revolving device
16arevelving pipe 16brevolving connection 16cupper end
16d lower end 



16etoothed ring 16frevolving drive 17load-receiving
means 17asuspension frame 17bspreader frame 17cchain
18a base beam 181left vertical support 18rright
vertical support 19crane running gears 



20trolley rail 21trolley running gears 21lifting frame
23lifting mechanism 23a cable drum 23bdrive 23cdrive
motor 24afirst cable 24bsecond cable 24cthird cable 



24dfourth cable 25deflecting roller 26box 27double arm
28alower guide elements 28b upper guide elements
29support pipe 29aupper end of the support pipe  crane
travel direction lifting and lowering device trolley
travel direction 



Claims 1Bridge crane or gantry crane for handling
standard load carriers, in particular for handling ISO
containers in a port area, having a crane trolley
which can move along a crane carrier in the trolley
travel direction, on which crane trolley a rigid mast,
which extends in a lifting and lowering direction, is
guided, which mast can move via at least one lifting
mechanism disposed on the crane trolley via cables in
the lifting and lowering direction, to the lower end
of which a load-receiving means for standard load
carriers is attached, wherein the mast (14) is
suspended on the crane trolley (13) so as to be able
to rotate about an axis of rotation (D) extending in
its longitudinal direction, characterised in that a
lifting frame (22) is suspended by means of a
revolving arrangement (16) on the crane trolley (13),
which lifting frame supports the at least one lifting
mechanism (23), that the revolving arrangement (16)
consists essentially of a revolving pipe (16a) with an
upper end (16c) and a lower end (16d), the revolving
pipe (16a) is supported on the crane trolley (13) with
its upper end (16c) via a revolving connection (16b),
that the lifting frame (22) is attached to the lower
end (16d) of the revolving pipe (16a) and that the
mast (14) is guided in such a way that it can be
raised and lowered in the revolving pipe (16a) and
coaxially to the revolving pipe (16a). 2Bridge crane
or gantry crane as claimed in claim 1, characterised
in that the lifting frame (22) is disposed below the
crane carrier (12). 3Bridge crane or gantry crane as
claimed in claim 1 or 2, characterised in that the
crane  carrier (12) consists of a first carrier (12a)
and a second carrier (12b) on which trolley rails (20)
are disposed, on which the crane trolley (13) can
travel in the trolley travel direction (K), the first
carrier (12a) and the second carrier (12b) are spaced
apart from each other in the crane travel direction
(F) which runs at right angles to the trolley travel
direction (K) and the mast (14) extends between the
first carrier (12a) and the second carrier (12b).
4Bridge crane or gantry crane as claimed in any one of
claims 1 to 3, characterised in that  



the cables (24a, 24b, 24c, 24d) of the lifting
mechanism (23) engage on the load-receiving means
(17). 5Bridge crane or gantry crane as claimed in any
one of claims 1 to 4, characterised in that at least
four cables (24a, 24b, 24c, 24d) are provided, the
ends of which engage in the region of the corners of
the essentially rectangular load-receiving means (17).
6Bridge crane or gantry crane as claimed in any one of
claims 1 to 5, characterised in that the
load-receiving means (17) consists of a suspension
frame (17a) and a spreader frame (17b) suspended
thereon, the suspension frame (17a) is attached in an
articulated or rigid manner to the lower end (14a) of
the mast (14) and the cables (24a, 24b, 24c, 24d)
engage on the suspension frame (17a). 


