©11111111212111117121111111111 Bridge or gantry crane, in particular for
handl i ng | SO cont ai ners. *159 59* Description 5The invention relates to a
bridge or gantry crane, in particular for handling I SO co i ing a
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means for containers is suspended. 10 From European patent EP 1 365 984 Bl
a bridge or gantry crane is known for stacking containers, in particular

| SO ¢ ﬁrill?ﬂé%%s, which, within a container termnal, places containers into
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carrier and in the longitudinal direction thereof a crane trolley can
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by neans e running gears of the crane cafrier and is able to travel
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connected to tthé ends of the crane carrier via vertical supports. .
which substantially spans the cuboidal storage area widthwise, on which crane carrier and in the
longitudinal direction thereof a crane trolley can travel. When the bridge or gantry crane is
20  formed as a bridge crane, the crane carrier has, on each of its opposite ends, at least one running
gear, by means of which the crane carrier can travel along rails. In accordance with the
construction of a bridge crane the rails are elevated for this purpose by means of vertical
supports which are disposed laterally next to the storage area and are anchored in the floor. The
bridge crane is therefore able to travel in the longitudinal direction of the storage area by means
25  of the running gears of the crane carrier and is able to travel transverse thereto by means of the
crane trolley which éan travel on the crane carrier. When the bridge or gantry crane is formed
as a gantry crane, the rails for the crane carrier are disposed on the floor laterally adjoining the
storage area and the running gears of the crane carrier are connected to the ends of the crane
carrier via vertical supports.
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In order to be able to handle the containers by means of the crane trolley, the crane troiley is
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+30 In order to be able to handle the containers by neans of the crane
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provi ded which a mast which can be raised or lowered and is guided in the
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| oad-recei ving nmeans for two | SO containers is suspended by hoisting

cabl esablghe i ndi vi dual | oad-receiving neans, however, are connected to each
other via hydraulic cylinders, which are 150riented substantially
horizontally and in the trolley travel direction, in order to be able to
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g receiving means, however, are connected to each other via hydraulic cylinders, which are

15  oriented substantially horizontally and in the troliey travel direction, in order to be able to adjust
the spacing between the individual load-receiving means. In a corresponding manner the load-
receiving means cannot be moved independently of each other in the hoisting and steering

direction.

20  The object of the present invention is to optimise the handling capacity of a bridge or gantry

cranc.

This object is achieved by a bridge or gantry crane having the features of claim 1.
Advantageous embodiments of the invention are given in claims 2 to 7.
25
In accordance with the invention in the case of a bridge or gantry crane, in particular for
handling ISO containers, having a crane trolley which can be moved along a crane carrier in the
trolley travel direction and which supports at least one mast which can be moved in a vertical
raising and lowering direction and on which a load-receiving means for containers is suspended,
30 optimisation of the handling capacity is achieved in that at least one second mast with a second

load-receiving means is disposed behind and spaced apart from a first mast when seen in the



+ 25 In accordance with the invention in the case of a bridge or gantry
crane, in particular for handling |ISO containers, having a crane trolley
whi ch can be noved along a crane carrier in the trolley travel direction
and whi ch supports at |east one mast which can be noved in a vertical
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direction, and the first carrier and the second carrier are spaced apart from each other in the

crane travel direction which is at right angles to the trolley travel direction.

25  Inapreferred embodiment a first mast and a second mast are disposed on a common crane
trolley. The existence of two masts permits an increase in the handling capacity while at the
same time leading to only a small increase in the construction width of the bride and gantry

crane when seen in the longitudinal direction of the container store.

30 In order effectively to minimise or prevent lateral swinging of the containers, the first mast and

the second mast are each formed of one piece and are rigid. A telescoping mast is not deemed



- the.second mast are each forned of one piece and are rigid. A telescoping
mast is not deened to be "of one piece" in the sense of this definition as
a nunber of tel escope sections are provided. An exenplified enbodi nent
of the invention is described hereinunder and illustrated in the 5draw ng
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contaihers’in port area, Igure i's an enlarg section of Figure 1
from tpaevidelgi on of a | oadi ng and unl oadi ng area of a 10contai ner store of
the handling installation in accordance with Figure 1, Figure 3 is a
perspective view of a bridge or gantry crane in accordance with the _
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a side view of Figure 3, Figure 5is a front view of Figure 3 with a '
nebghilsawingdn whichher bridge or gantry crane, . Figure 6 is a front view
of Figure 3 with a bridge or gantry crane having-a crane carrier of an

20al ternative length, Figure 7 is an enlarged section of Figure 1 fromthe
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into storage and renoved from storage as shown in Figure 1, and 25Fi gure 8
is a cross-sectional view of a bridge or gantry crane as shown in Figure 5
seen fg; oM bhead §dieBd Sctibh8f FIARE] froR) the Yegidr &RH Bading ARWENIBAIAY eFckiotW Pl an
of a handling installation 1 in a port area in which containers 2, in

pdot i cohtainet SGreoefithahanalisg instadlatiom il asdordgee witte Figuesal,pl an shows only a
section of the 30handling installation 1 but the essential conponents

t hereof can be seen. The handling installation 1 consists of a | and-side
handl imguraeeaa Perspectivnviivnef a Bridyesr4a@ngdcransmt terdante with the invention as

shown in Figure 2 when formed as a gantry crane,
15  Figure 4 is a side view of Figure 3,
Figure 5 is a front view of Figure 3 with a neighbouring further bridge or gantry crane,

Figure 6 is a front view of Figure 3 with a bridge or gantry crane having a crane carrier of an

20 éltemative length,

Figure 7 is an enlarged section of Figure 1 from the region of an area of the handling installation

where containers are placed into storage and removed from storage as shown in Figure 1, and

25  Figure 8 is a cross-sectional view of a bridge or gantry crane as shown in Figure 5 seen from the

region of the crane trolley.

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
30 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 store 4 and a water-side



- handling area 5. The | and-side handling area 3 adjoins a |l and-side end 4a
of the container store 4 and has an adjoi ning | oading and unl oading area 6
with a plurality of parking spaces 7 disposed next to 5 each other for
lorries 8 which are to be | oaded and unl oaded. In the | oading and unl oadi ng
area % alloQ{g @_parked in one of the parking spaces 7 is | oaded and/or

unl oa 3&13$ Ebrldge or gantry crane 9 operating in the container store 4.
The container store 4 consists of a plurality of container store areas 4c,
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unl oading area 6 or the area 10 where containers are placed into and
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gant r Yrifef3RGmel stoRAC LSRN & dNRlirafity S R oAfafiRr d6rePdreR Aadhaheed didpyvad & ea 4d
for the containers 2. The set-down area 4d has a rectanqul ar base surface
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to five.contai ners 2 are stored,20stacked.one gn to -t ..Th
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direction F of the bridge or gantry cranes 9. This orientation of the
cont aiaveros a pluralityjof brifga ercsanty craaes § adhichgran i ehralenedtha §ORiRBST BOTR IS tHhe
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the plurality of bridge or gantry cranes 9, each container store 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

20  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 or gantry cranes 9. This orientation of the containers 2 is also found in the loading
and unloading area 6 with the incbming and outgoing lorries 7 and in the area 10 where
containers are placed into and removed from storage so that the respective bridge or gantry

25  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 store 4 the containers 2 are set down by the bridge or
gantry crane 9 in the area 10 where containers are placed into and removed from storage, or are
30 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.



At the water-side end 4b of the container store 4 the containers 2 are set
down by the bridge or gantry crane 9 in the area 10 where containers are

pl aced into and renoved from storage, or are 30 picked up therefrom The
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preferably in the form of_ box girders by neans of i t he | oad.receivin
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20 attached to the lower end 14a, 15a thereof (see Figure 3). The first and second mast 14, 15 are
formed as rigid one-piece jibs, preferably in the form of box gir’ders by means of which the load-
receiving means 16, 17 are guided relative to the crane trolley 13. In this way lateral, i.e.
horizontal, swinging movements of thé load-receiving means 16, 17 with or without containers
2 are minimised or prevented. The first and second mast 14, 15 cannot be telescoped since the
25  lateral stability would be diminished owing to the additional guides between the individual

telescope sections then provided.

Figure 3 shows a perspective view of a bridge or gantry crane 9 in accordance with the
invention in an embodiment as a gantry crane. For reasons of clarity the container store area 4c
30 is shown empty. The gantry crane 9 has a crane carrier 12, the opposite ends of which are

supported via vertical supports 181 and 18r on the right and left when seen in the crane travel



- tel escope sections then provided. Figure 3 shows a perspective view of a
bridge or gantry crane 9 in accordance with the invention in an enbodi nent
as a gantry crane. For reasons of clarity the contai ner store area 4c¢ 30 is
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20 - angle in the region of the peak is about 30°. In the region of the peak 12c of the first carrier 12a
and of the second carrier 12b a trolley rail 20 is attached in each case on which the crane trolley

13 can travel in the trolley travel direction K.

When seen in plan view the trolley 13 consists essentially of a rectangular base frame 13a, in the
25  four comers of which trolley running gears 21 are disposed which travel on the trolley rails 20.
In the middle region of the base frame 13a of the crane trolley 13 are two openings through
which the first mast 14 and the second mast 15 are guided. The first mast 14 and the second
mast 15 are each guided via lower guide elements 32a into the base frame 13a (see Figure 8). In
addition, a table-like support structure 23 is positioned on the base frame 13, which structure is
30 rectangular wﬁen seen in plan view and has an upper frame 21a which is supported on the upper

side of the base frame 13 via six legs 23b. Upper guide elements 32b for the first mast 14 and



“In the mddle region of the base frane 13a of the crane trolley 13 are two
openi ngs through which the first mast 14 and the second nmast 15 are gui ded.
The first nmast 14 and the second mast 15 are each guided via | ower guide

el enents 32a into the ‘base frame 13a (see Figure 8). In addition, a
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are located in the region of the upper frame 2la of the carrier structure
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receiving nmeans 16 and the ends of the second cable 28 are connected to the

secondveriacaly dewaivardsgr aesagiidedzhorizontally onto the opposite side of the first mast 14 and a

second mast 15 and from there are deflected 90° vertically downwards via a deflecting roller 29
20  with a horizontal axis of rotation. The ends of the first cable 27 are connected to the first load-
receiving means 16 and the ends of the second cable 28 are connected to the second load-

receiving means 17.

Furthermore, Figure 3 shows that on the outside of the left vertical supports 181 a container-like
25  housing 30 is attached in which the control and power electrics or electronics for the bridge or

gantry crane 9 are disposed.

Figure 4 shows a side view of Figure 3 and illustrates particularly well the universal attachment
of the first load-receiving means 16 at the lower end 14a of the first mast 14 and of the second
30 load-receiving means 17 at the lower end 15a of the second mast 15. The first load-receiving

means 16 and the second load-receiving means 17 are distributed in the usual way in an upper



- Furthernore, Figure 3 shows that on the outside of the left vertical
supports 181 a container-|ike 25housing 30 is attached in which the control
and power electrics or electronics for the bridge or gantry crane 9 are

di sposed. Figure 4 shows a side view of Figure 3 and illustrates
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vertically downwards through 90° by this deflecting roller out of its horizontal orientation. In a
corresponding manner the other first cables 27 and the second cables 28 are deflected so that a

20 total of four deflecting rollers 29 are disposed on the base frame 13a.

In a conventional manner the first spreader frame 16b and the second spreader frame 17b are
respectively suspended'via first chains 16¢ and second chains 17c¢ on the first suspension frame
16a and the second suspension frame 17b.

25
Figure 5 illustrates a front view of Figure 3 with a further neighbouring bridge or gantry crane

9. Inthis viéw the container store area 4c is clearly shown with containers 2 stacked on top of

one another. In each case five containers are stacked one on top of another in the container store
area 4¢ and are set down next to each other when seen in the trolley travel direction K and

30  spaced about 40cm apart from each other. In a corresponding manner the first mast 14 and the

second mast 15 are spaéed apéﬁ from each other on the crane trolley 13 in the trolley travel



“In a conventional manner the first spreader franme 16b and the second
spreader franme 17b are respectively suspended via first chains 16¢c and
second chains 17c on the first suspension frane 16a and the second
suspension franme 17b. 25 Figure 5 illustrates a front view of Figure 3 with
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row. A correspondl ng situatjion i's shown in Figure 5 in the case of the
| ef t - hehewntip Klguss,> 1Bthe sage of bt led-hand froey {2asibl e to 1 engthen the first
carrier 12a and the second carrier 12b with the associated rails 20 only on
the | eft-hand side, on which the housing 30 is disposed |laterally next to
t e | el twoluahzﬂso/lealr feagible ts lgmgtiret tisflrst @urierelZpend ithegsebensiyeanaer 12§ voth thhi s si de
woul d ell’]s(gct)cmte(?l rails 30 only on the left-hand side, on which the housing 30 is disposed laterally next

to the left-hand vertical support 181. Corresponding lengthening on this side would not Jead to

an increase in the construction size of the bridge or gantry crane 9. If such lengthening is

carried out on the right-hand side in relation to the right-hand vertical support 18r and

25  corresponding lengthening also on a further parallel-disposed bridge or gantry crane 9, then
between these vertical supports 18r, 181' a region is produced which cannot be used for storing

containers 2, but rather as a travel path 31, for example.
Figure 6 shows a front view of Figure 3witha bn'dge or gantry crane 9 with the crane carrier 12

30  being of an alternative length. As already stated, it is also possible to allow the first carrier 12a

and the second carrier 12b to end in the region of the lateral left-hand vertical support 181 and

10



"an tncrease in the construction size of the bridge or gantry crane 9. If
such lengthening is carried out on the right-hand side in relation to the
ri ght-hand vertical support 18r and 25correspondi ng | engthening also on a
further parallel-disposed bridge or gantry crane 9', then between these
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can  ,ut, onto which set-down surfaces a container 2 raised by the automated guided vehicle 33 can

20  be set down or picked up thereby.

Furthermore, Figure 8 shows a cross-sectional view of a bridge or gantry crane 9 according to
Figure 5 from the region of the crane trolley 13. From this side view it is particularly clear that
the first mast 14 and the second mast 15 are respectively guided via lower guide elements 32a in
25  the region of the base frame 13a of the crane trolley 13 and via upper guide elements 32b in the
region of the upper frame 23a of the carrier structure 23. The lower and upper guide elements
32a and 32b are formed as guide rollers which guide the first mast 14 and the second mast 15

from four sides in each case and in an opposite manner.

30  The description relates to a bridge or gantry crane 9, 9' which is formed as a gantry crane. It is

fundamentally also possible to form the bridge or gantry crane 9, 9' as a bridge crane with raised
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© 20 be set down or picked up thereby. Furthernore, Figure 8 shows a
cross-sectional view of a bridge or gantry crane 9 according to Figure 5
fromthe region of the crane trolley 13. Fromthis side viewit is
particularly clear that the first mast 14 and the second nmast 15 are
respect Likehi¥q Bitisded via | ower guide el enments 32a in 25 the region of the
base franme 13a of the crane trolley 13 and via upper guide elenments 32b in
the region of the upper frame 23a of the carrier structure 23. The | ower
and upper guide elenents 32a and 32b are formed as guide rollers which
guide the first mast 14 and the second mast 15 from four sides in each case
and in an opposite manner. 30The description relates to a bridge or gantry
crane 9, 9' which is formed as a gantry crane. It is fundanentally al so
possible to formthe bridge or gantry crane 9, 9' as a bridge crane with
raised or elevated rails 11. Reference list lhandling installation
2cont ai ner 53| and-si de handling area 4contai ner store 4al and-si de end
4bwat er - si de end 4ccont ai ner store area
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10 4dset-down area Swater-side handling area 6l oading and unl oading area
7par ki ng space 7asupport franme 158lorry 9, 9" bridge or gantry crane 10area

where containers are placed into or renmoved fromstorage llrails 12crane

carrier 2012afirst carrier 12bsecond carrier 12cpeak 13crane trolley

13aba§gﬂ&£ﬁ£ﬁmg514first nmast

1 handling installation
2 container
5 3 land-side handling area
4 container store
4a land-side end
4b. water-side end
4c container store area
10 4d set-down area
5 water-side handling area
6 loading and unloading area
7 parkihg space
7a support frame
15 8 lorry
9,9 bridge or gantry crane
10 area where containers are placed into or removed from storage
11 rails
12 crane carrier
20 12a first carrier
12b second carrier
12¢ peak '
13 crane trolley
13a base frame
25 14 first mast
14a lower end of the first mast
15 second mast
15a lower end of the second mast
16 first load-receiving means
30 16a first suspension frame
16b first spreader frame

13



- 14al ower end of the first mast 15second nast 15al ower end of the second
mast 16first | oad-receiving neans 3016afirst suspension frame 16bfirst
spreader frane 16cfirst chain 17second | oad-receiving nmeans 17asecond
suspensi on franme 17bsecond spreader frame 517csecond chai n 18abase carrier

ag?g?bgthzzglg%ggmglenent 18cupper tensioning el enent 181, 181f|eft-hand
17 - second load-receiving means
17a second suspension frame
17b second spreader frame

5 1c second chain

18a base carrier
18b main tensioning element
18¢c upper tensioning element

181, 181' left-hand vertical support

10 18r right-hand vertical support

19 crane running gears

20 trolley rail

21 trolley running gears

22 lower openings
15 23 support structure

23a upper frame

23b legs

24 upper openings .

25 first hoisting mechanism
20  25a first cable drum

25b second cable drum

25¢ first transmission

25d first drive motor

26 second hoisting mechanism
25 26a first cable drum

26b second cable drum

26¢ second transmission

26d second drive motor

27 first cables
30 28 | second cables

29 deflecting roller

14



- 1018rright-hand vertical support 19crane running gears 20trolley rai

21trolley running gears 22| ower openings 1523support structure 23aupper
frame 23bl egs 24upper openings 25first hoisting nechani sm 2025afirst cable
drum 25bsecond cabl e drum 25cfirst transm ssion 25dfirst drive notor
265ec%%d hois%h&gngechanisn12526afirst cabl e drum

31 travel path
32a lower guide elements
32b  upper guide elements

5 33 automated guided vehicle
F crane travel direction

raising and lowering direction

K trolley travel direction

15



- 26bsecond cabl e drum 26csecond transm ssi on 26dsecond drive. notor 27first
cabl es 3028second cabl es 29defl ecting roller 30housing 31ltravel path

32al ower gui de el enments 32bupper gui de el ements 533aut omat ed gui ded vehicl e
crane travel direction raising and |owering direction.trolley travel
direction CLAIM CLAIMS

1 Bridgé'or gantry crane, in particular for handling ISO containers, having a crane trolley
which can be moved along a crane carrier in the trolley travel direction and which
5 supports at least one mast which can be moved in a vertical raising and lowering direction
and on which a load-receiving means for containers is suspended, characterised in that at
least one second mast (15) with a second load-receiving means (17) is disposed behind

and spaced apart from a first mast (14) when seen in the trolley travel direction (K).

10 2 Bridge or gantry crane as claimed in claim 1, characterised in that the first mast (14) and
the at least one second mast (15) are spaced apart from each other in such a way that
respective containers (2) can be handled independently of each other in relation to the
movement in the raising and lowering direction (H) by the first load-receiving means (16)
disposed on the first mast (14) and by the secbnd load-recéiving means (17) disposed on

15 the at least one second mast (15).

3 Bridge or gantry crane as claimed in claim 1 or 2, characterised in that the first mast (14)
can be raised and lowered via a first hoisting mechanism (25) and the at least one second
mast (15) can be raised and lowered by a second hoisting mechanism (25).
20
4 Bridge or gantry crane as claimed in any one of claims 1 to 3, characterised in that the first
mast (14) and the second mast (15) are guided via first upper and lower guide elements

and via second upper and lower guide elements respectively on the crane trolley (13).

25 5 Bridge or gantry crane as claimed in any one of claims 1 té 4, characterised in that the
. crane carrier (12) consists of a first carrier (1.2a) and a second carrier (12b), on which
trolley rails (20) are disposed on which the crane trolley (13) is able to travel in the trolley
travel direction (K), and the first carrier (12a) and the second carrier (12b) are spaced
apart from each other in the crane travel direction (F) which is at right angles to the trolley

30 travel direction (K).
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- 1Bridge or gantry crane, in particular for handling |ISO containers, having
a crane trolley which can be noved along a crane carrier in the trolley
travel direction and which supports at | east one mast which can be noved in
a vertical raising and |owering direction and on which a | oad-receiving
means f.or ntaipers J.s..S %ﬁnﬂ{ (| [ ; t

secong masB t(lz1 %ég% Q%t@hdr%les%ggﬁ%gﬁ?gla Jrec g)?%lﬁlri]ﬂﬁ (r?rg%?]gb f 17§erl?éd 1(%Iliedfs:}?)toasﬂ;:{gpbehi nd
and spacethaap@n} add osacand mastt(1 fpst d{spdedwinahe srepntroktet (18).t rol | ey travel
direction (K). Bridge or gantry crane as clainmed in claim1, characterised
in that the first mast (14) and the at |east one second mast (15) are
spaced ap@iidet bPPARAH AR 3&ainBd &Y cheWAY14iMal t6 65dRedcterRed BNthad the fisst ( 2)
can be handl éd i hdependently of each other in relation to the novenent in

t hé rai si mpstiid) iulbeiserpndinast¢liSpare(aaph foymed of png piecq Bulpre 8&W vi ng neans
(16) disposed on the first mast (14) and by the second | oad-receiving neans
(17) disposed on the at | east .one second mast (15). Bridge or gantry crane
as claimed in claiml1l or 2, characterised in that the first nast (14) can
be raised and lowered via a first hoisting nmechanism(25) and the at | east
one second mast (15) can be raised and | owered by a second hoisting
mechani sm (25). Bridge or gantry crane as clainmed in any one of clainms 1 to
3, characterised in that the first mast (14) and the second nmast (15) are
gui ded via first upper and | ower guide elenents and via second upper and

| ower gui de el enents respectively on the crane trolley (13). Bridge or
gantry crane as clained in any one of clains 1 to 4, 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) is able to travel in the trolley travel direction (K), and the
first carrier (12a) and the second carrier (12b) are spaced apart from each
other in the crane travel direction (F) which is at right angles to the
trolley travel direction (K). 6Bridge or gantry crane as clainmed in any
one of clainms 1 to 5, characterised in that a first mast (14) and a second
mast (15) are disposed on the crane trolley (13). 7.Bridge or gantry crane
as claimed in any one of clainms 1 to 6, characterised in that the first
5mast (14) and the second mast (15) are each fornmed of one piece and are
rigid.
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