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(57) Locking arrangement for removably locking at
least one trolley (104) to a counterpart arranged to a gird-
er (102) being a part of a crane bridge. The at least one
trolley is arranged to travel along the girder. The locking
arrangement comprises at least one magnet (114) and
at least one receiving area made of a material that is
attracted to the at least one magnet. The at least one

ALOCKING ARRANGEMENT FORCRANE BRIDGES AND A TELESCOPIC CRANE USING THE

magnet is arranged to one of the following: at least one
trolley; counterpart, and the other one of the following:
at least one trolley; counterpart, comprising the at least
one receiving area at a location corresponding to the at
least one magnet. The invention also relates to a crane
bridge comprising at least one locking arrangement.
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Description
TECHNICAL FIELD

[0001] Theinvention concerns in general the technical
field of crane systems. Especially the invention concerns
safety solution for crane bridges.

BACKGROUND

[0002] Traditionally crane bridges are manufactured of
crane elements coupled together in some known man-
ner. The crane elements, also known as crane profiles,
are traditionally manufactured of iron, which has provided
hard enough structure in order to meet the challenges in
lifting heavy objects. Typically in crane systems a trolley
is arranged to travel along the crane profile.

[0003] Insome cases the crane bridge may not be pos-
sible to be made sufficient long, for example because
buildings, poles of a buildings or other machines may
limit the usable area of the crane. One option in that kind
of cases may be a telescopic crane bridge. In the tele-
scopic crane bridge a telescopic profile is suspended
from a crane bridge profile typically by means of a trolley
and the telescopic profile is arranged to travel at least
partly outside the travel range of the crane bridge profile.
Thus, the total length of the crane bridge profile may be
at least partly increased or decreased. Furthermore, the
operational area of the crane bridge may be extended,
at least partly.

[0004] When the crane bridge is moving along a track,
also the trolley may move unintentionally along the crane
bridge profile, if the telescope profile is not locked to the
crane bridge profile. Furthermore, in a telescopic crane
bridge also the telescope profile may travel unintention-
ally at least partly outside the crane bridge profile, when
the crane bridge is moving. If the telescope profile moves
outside the travel range of the crane bridge profile, while
the crane bridge is moving, the telescope profile may
cause a dangerous situation by colliding to an obstacle,
such as building, pole of a building or other machines.
The collision may further cause damages to the crane
system and in the obstacle to which the telescope profile
collides and causes costs in a form of repairing costs but
also in the form of downtime of the system. Moreover,
the collision may cause personal injuries to personnel
operating the system or to bystanders.

[0005] According to one prior art solution the trolley
may include an additional element to open and close a
mechanical lock used to lock the trolley to the crane
bridge profile. One drawback of the prior art solution is
the complexity of the solution. Furthermore, the prior art
solution includes wear-out components and the mechan-
ical solution may keep disturbing noise.

[0006] Thus, there is continuous need for improving
the safety in crane systems.
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SUMMARY

[0007] Anobjective of the inventionis to presentalock-
ing arrangement for removably locking at least one trolley
to a counterpart arranged to a girder being a part of a
crane bridge. Another objective of the invention is to
present a telescopic crane comprising at least one lock-
ing arrangement. Another objective of the invention is
that the locking solution improves the safety in crane sys-
tems.

[0008] The objectives of the invention are reached by
alocking arrangement and a telescopic crane as defined
by the respective independent claims.

[0009] According to a first aspect, a locking arrange-
ment for removably locking at least one trolley to a coun-
terpart arranged to a girder being a part of a crane bridge
is provided, the at least one trolley is arranged to travel
along the girder, wherein the locking arrangement com-
prises at least one magnet and at least one receiving
area made of a material that is attracted to the at least
one magnet, the at least one magnet is arranged to one
of the following: at least one trolley; counterpart, and the
other one of the following: at least one trolley; counter-
part, comprising the at least one receiving area at a lo-
cation corresponding to the at least one magnet.
[0010] The at least one magnet may be arranged fix-
edly with at least one fastening means, wherein the at
least one fastening means may be at least one of the
following: screw, bolt, glue, bracket fastening.

[0011] Alternatively, the at least one magnet may ar-
ranged floatingly so that the at least one magnet may be
configured to be caught by one of the following: receiving
area of the atleast one trolley, receiving area of the coun-
terpart. In addition the locking arrangement may com-
prise a socket arranged to at least one of the following:
receiving area of the at least one trolley, receiving area
of the counterpart; the socket may be configured to align
the at least one magnet to the receiving area.

[0012] The at least one magnet may be one of the fol-
lowing: permanent magnet, electromagnet.

[0013] Alternatively or in addition, the at least one re-
ceiving area may be a second magnet that is arranged
so that the pole of the at least one magnet and the pole
of the second magnet facing to each other are opposite
poles.

[0014] The counterpart may be at least one of the fol-
lowing: end plate of the girder, a separate element fixed
to the girder.

[0015] According to a second aspect, a telescopic
crane is provided, wherein the telescopic crane compris-
ing: a girder with at least one counterpart, wherein the
girder is a part of a crane bridge; at least one trolley ar-
ranged to travel along the girder; and a telescope girder
suspended from the girder by means of the at least one
trolley, wherein the telescopic crane comprising at least
one locking arrangement as defined above in order to
lock the at least one trolley to a counterpart arranged to
the girder.
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[0016] The telescopic crane may be implemented so
that the counterpart is arranged to the girder so that it is
positioned between two trolleys.

[0017] The exemplary embodiments of the invention
presented in this patent application are not to be inter-
preted to pose limitations to the applicability of the ap-
pended claims. The verb "to comprise" is used in this
patent application as an open limitation that does not
exclude the existence of also un-recited features. The
features recited in depending claims are mutually freely
combinable unless otherwise explicitly stated.

[0018] The novel features which are considered as
characteristic of the invention are set forth in particular
in the appended claims. The invention itself, however,
both as to its construction and its method of operation,
together with additional objectives and advantages
thereof, will be best understood from the following de-
scription of specific embodiments when read in connec-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF FIGURES

[0019] The embodiments of the invention are illustrat-
ed by way of example, and not by way of limitation, in
the figures of the accompanying drawings.

Figure 1 illustrates an example of an implementation
of the locking arrangement according to the inven-
tion.

Figures 2A-2C illustrate example of an implementa-
tion of the fastening means for the locking arrange-
ment according to the invention.

Figure 3illustrates another example of an implemen-
tation of the locking arrangement according to the
invention.

Figure 4A-4B illustrate another example of an imple-
mentation of the locking arrangement according to
the invention.

Figure 5 illustrates a further example of an imple-
mentation of the locking arrangement according to
the invention.

DESCRIPTION OF SOME EMBODIMENTS

[0020] Figure 1illustrates an example of a crane bridge
profile in which the solution according to an example of
the invention may be implemented. In the following de-
tailed description it is used a term girder 102 in order to
refer to crane bridge profile for emphasizing that the re-
ferred part in the crane system is the one along which a
trolley 104 travels. The girder 102 may be manufactured
of iron, for example, which provides hard enough struc-
ture in order to meet the challenges in lifting heavy ob-
jects. Thetrolley 104 may comprise a body partinto which
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a number of rolls 110 are fastened through a shaft. The
sizes of the rolls 110, as well as material of the rolls 110,
are advantageously adjusted to the size of a runway 108
advantageously so that the rolling resistance is mini-
mized. A hoist 112 may be configured to be fastened in
the trolley 104 through the shaft.

[0021] In typical implementations of the crane bridge
end plates 106 may be arranged to the girder 102. The
purpose of the end plates 106 is to limit the movement
of the trolley 104, but also to protect the runway 108
against dirt. Further, the end plates 106 also increase
strength of the structure in general. The end plates 106
may be fastened with the girder 102 with known fastening
means, such as bolts, screws or similar.

[0022] Fundamentally, a locking arrangement accord-
ing to the invention may be used to lock the trolley 104
removably to a counterpart arranged to the girder 102,
so that the trolley 104 may be released from the coun-
terpart. The locking arrangement according to the
present invention may be utilized with different types of
cranes in which there is need to lock at least one trolley
to a counterpart in order to lock the crane structure at
least partly. Especially, the present invention may be
used in connection with telescopic crane system, as will
be described. The idea is based on a utilization of one
or more magnets in the locking arrangement that couple
removably to an element being at least part of the coun-
terpart.

[0023] Nexttheinventionis described in animplemen-
tation as illustrated in Figure 1, wherein the counterpart
is an end plate 106 of the girder 102. The locking ar-
rangement according to the invention comprises at least
one magnet 114 and at least one receiving area. The at
leastone magnet 114 may be atleast one of the following:
permanent magnet, electromagnet. The electromagnet
may be provided from a coil of wire, for example. When
an electric current is configured to flow through the coil,
the coil acts as a magnet. The strength of the magnet
may preferably be 4 to 6 times the force needed to move
the trolley 104, when it is not locked. The at least one
receiving area is made of a material that is attracted to
the at least one magnet 114. The material of the at least
onereceiving areamay be aferromagnetic material, such
as iron, nickel, cobalt, or alloys of them, for example. The
receiving areamay also be formed with a second magnet.
In such an implementation the pole of the at least one
magnet and the pole of the second magnet facing to each
other are opposite poles.

[0024] The at least one magnet 114 may be arranged
to at least one of the following: trolley 104, end plate 106
of the girder 102; and the other one comprises the re-
ceiving area at a location corresponding to the at least
one magnet 114. In case of the trolley 104 the at least
one magnet 114 or the at least one receiving area may
preferably be arranged to the surface of the trolley 104
facing to the end plate 106 of the girder 102 in which the
trolley 104 may be removably locked. The at least one
magnet 114 may be fixedly fastened to the trolley and/or
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to the end plate 106 of the girder 102 by means of at least
one fastening means 116. The at least one fastening
means 116 may be, for example, at least one of the fol-
lowing: screw, bolt, glue, bracket fastening.

[0025] Figures 2A to 2C illustrate some examples of
the fastening means 116 which may be used to fasten
the at least on magnet 114 to the trolley 104. The trolley
104 is used only as an example to which the magnet 114
may be fastened, but the magnet 114 may also be fas-
tened to the end plate 106 of the girder 102 with the at
least one fastening means 116, as well. In Figure 2A the
magnet 114 is fastened to the trolley 104 with of a screw,
bolt or similar 116a. In Figure 2B the magnet 114 is fas-
tened to the trolley 104 with glue 116b. In Figure 2C the
magnet 114 is fastened to the trolley 104 via a bracket
116c. The bracket 116¢c may be fastened to the trolley
104 and to the magnet 114 with one or more screw, bolt
or similar 116a, for example.

[0026] Figure 3illustrates as an example animplemen-
tation of a locking arrangement according to the inven-
tion. The trolley 104 is locked, in this example, to the end
plate 106 of the girder 102 by means of the locking ar-
rangement according to the invention. The magnet 114
may be fixedly fastened to the trolley with at least one
fastening means 116 and the end plate of the girder 102
may comprise the receiving area (referred by RA in Fig-
ure 3) for the magnet 114 at a location corresponding to
the magnet 114. Alternatively, the magnet 114 may be
fixedly fastened to the end plate 106 of the girder 102
and the trolley 104 may comprise the receiving area for
the magnet 114 atalocation corresponding to the magnet
114. When the trolley 104 is arranged to travel to the end
of the girder 102, the receiving area and the magnet 114
attract each other so that the magnet 114 and the receiv-
ing area fasten to each other in order to lock the trolley
104 to the end plate 106 of the girder 102. In order to
unlock the trolley from the locking position it may be in-
structed to travel away from the end plate 106 of the
girder 102 causing the magnet 114 and the receiving
area to separate from each other, and thus to release
the trolley 104 to move freely in the girder 102

[0027] Alternatively or in addition, the magnet may be
used to lock the trolley to the end plate 106 of the girder
102 so that the magnet 114 is not fixedly fastened neither
on the trolley 104 nor the girder 102. In the other words,
the at least one magnet 114 may also be arranged float-
ingly so that the at least one magnet is configured to be
caught by one of the following: receiving area of the at
least one trolley 104, receiving area of end plate 106 of
the girder 102. Thus, when the trolley 104 is configured
to bereleased to move freely inthe girder 102, the magnet
114 may be configured to be caught by the receiving area
of the trolley 104 or the receiving area of the end plate
106 of the girder 102. The locking arrangement according
to the invention may also comprise a socket arranged to
the receiving area of at least one of the following: trolley
104 or end plate 106 of the girder 102, for aligning the
magnet 114 to the receiving area in a case that the at
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least one magnet 114 is arranged floatingly. Moreover,
the socket enables, at least partly, holding the magnet in
a desired position. The socket is made of a material that
is attracted to the at least one magnet 114. The material
of the socket may be a ferromagnetic material, such as
iron, nickel, cobalt, or alloys of them, for example.
[0028] The locking arrangement according to the in-
vention may be implemented at least at one end of the
girder 102 and the trolley 104 in order to lock the trolley
104 to at least one end plate 106 of the girder 102. So
far in the description the locking arrangement is imple-
mented only in one end of the girder 102 and trolley 104.
However, the locking arrangement according to the in-
vention may also be implemented at the both ends of the
girder 102 and the trolley 104 in order to lock the trolley
104 to one of the end plates 106 according to need.
[0029] Above itis described example embodiments of
the locking arrangement according to the invention,
wherein the locking arrangementis implemented in a sin-
gle crane bridge structure. Preferably, the locking ar-
rangement described above may be implemented in a
telescopic crane system. In a telescopic crane arrange-
ment a telescope bridge profile suspended from a crane
bridge may be arranged to travel at least partly outside
the travel range of the crane bridge. Thus, the total length
of the crane bridge may be at least partly increased or
decreased and the operational area of the crane bridge
may be extended, at least partly.

[0030] Figures 4A and 4B illustrates an example of a
telescopic crane bridge in which the locking arrangement
according to the invention described earlier may be im-
plemented. In the following detailed description it is used
a term telescope girder 402 in order to refer to telescope
profile for emphasizing that the referred part in the tele-
scopic crane bridge is the one that is suspended from
the crane bridge profile, i.e. girder 102 as defined earlier.
For sake of clarity any trolley arranged to travel along the
telescope girder 402 is called as telescope trolley in the
following description. The telescope girder 402 may be
suspended from the girder 102 by means of at least one
crane trolley 404a that is the at least one trolley arranged
to travel along the girder 102. The at least one crane
trolley 404a may be fastened to the telescope girder 402
with known means, such as bolts, screws or similar. A
telescope trolley 404b may be arranged to travel along
the runway 408 arranged within the telescope girder 402.
A hoist 112 may be configured to be fastened in the tel-
escope trolley 404b through a shaft. The at least one
crane trolley 404a may be similar to the trolley 104 de-
scribed earlier and depending an implementation the
number of trolleys may vary, e.g. being e.g. two in the
telescopic crane bridge systems. Alternatively or in ad-
dition, the telescope trolley 404b may be similar to the
trolley 104 described earlier. The at least one crane trol-
ley 404a may be arranged to travel along the girder 102
in both directions, so that the telescope girder 402 sus-
pended from the girder 102 by means of the at least one
crane trolley 404a may travel at least partly outside the
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travel range of the crane bridge at least in one direction.
Figure 4A illustrates the telescopic crane bridge in a first
position, wherein the telescope girder 402 is in a closed
position. In the closed position the telescope girder 402
is pulled in. Figure 4B illustrates the telescopic crane
bridge in a second position, wherein the telescope girder
402 is in an open position. In the open position the tele-
scope girder 402 is partly pulled out.

[0031] The above described locking arrangement ac-
cording to the invention may be implemented at least in
one end of the girder 102 and in the corresponding outer
end of the at least one crane trolley 404a facing to the
end plate 106 of the girder 102 in order to lock the at least
one crane trolley 404a removably to the at least one end
plate 106 of the girder 102. If the telescope girder 402 is
suspended from the girder 102 by means of two or more
crane trolleys 404a, the locking arrangement according
to the invention may be implemented at least in one end
of the girder 102 and in the outer end of the crane trolley
404a closest to the at least one end of the girder 102 to
which the locking arrangement may be implemented. Al-
ternatively, it may be arranged so that one or more coun-
terparts are mounted in between two trolleys and the lock-
ing is arranged with either one of the trolleys wherein the
magnet - counterpart arrangement is implemented.
[0032] Further, the above described locking arrange-
ment according to the invention may be implemented at
least in one end of the telescope girder 402 and in the
corresponding end of the telescope trolley 404b facing
to the end plate 406 of the telescope girder 402 in order
to lock the telescope trolley 404b removably to the at
least one end plate 406 of the telescope girder 402.
[0033] Figure 5 illustrates schematically a further ex-
ample of a telescopic crane bridge in which the locking
arrangement according to the invention is implemented.
In the example of Figure 5 the telescopic crane bridge is
such that a telescope girder 402 is arranged and thus
enabled to travel in both directions, i.e. extending over
the girder 102 ends at both ends according to need. The
telescope girder 402 is movably mounted to the girder
102 with two trolleys 404a, wherein the telescope girder
402 is fixed with the trolleys with known fastening means,
such as screws, bolts or similar. The mutual distance of
the trolleys 404a is, according to an example of the in-
vention, such that it enables the movement of the tele-
scope girder 402 to both directions a distance needed in
the implementation. In the example of the invention as
illustrated in Figure 5 the counterpart 502 is arranged
between the trolleys and the counterpart is fixed to the
girder 102 with known fixing means, such as screws, bolts
or similar. The counterpart, according to this example, is
positioned so that both trolleys may be locked to it, one
at a time, with the locking arrangement according to the
invention. The trolley 404a in question is locked when
the telescope girder 402 is moved, or extended. As dis-
cussed earlier either the trolley or the counterpart may
comprise the one or more magnets and in the other part
itis arranged the receiving area. In the example of Figure
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5 the number of counterparts is one, but the number of
counterparts may vary. For example, there may be ar-
ranged one counterpart for each trolley. Preferably, the
counterparts are arranged and fixed to the girder 102 so
that they do not limit the extension of the telescope crane
bridge in any direction. A further remark is to be made to
telescope trolley 404b which is equipped with magnet
114 - counterpart pair on both sides of the trolley. This
enables locking the telescope trolley 404b on both sides
e.g.tothe corresponding end plates of the telescope gird-
er402. This also enables the controlling of the telescopic
crane system in a better and safer way because it allows
the locking of trolleys with counterparts in a sophisticated
way.

[0034] The presentinvention as hereby described pro-
vides great advantages over the prior art solutions. The
locking arrangement according to the invention enables
thatthe atleastonetrolley 102,404a,404b may be locked
to the counterpart, being a separate element or the end
plate 106, 406 of the girder 102, 402, while the crane
bridge is configured to move. Thus, the locking arrange-
ment according to the invention improves at least partly
the safety in crane system. Furthermore, the locking ar-
rangement according to the invention enables that the
telescope girder 402 is not allowed to travel outside the
travel range of the girder 102, while the crane bridge is
configured to move. Thus, the locking arrangement ac-
cordingtothe inventionimproves atleast partly the safety
in crane systems. Another advantage that the present
invention provides is that the telescope girder 402 may
be configured to travel from the open position to the
closed position so that the telescope trolley 404b is
locked to the counterpart, such as an end plate 406, of
the telescope girder 402 that locates further away from
the girder 102. When the telescope girder 402 arrives to
the closed position, the crane trolley 404a is configured
to be locked to the counterpart, such as the end plate
106 of the girder 102 as shown in Figure 4A. After that
the telescope trolley 404b may be instructed to move
away from the counterpart, such as an end plate 406 of
the telescope girder 402 causing the magnet 114 and
the receiving area to separate from each other, and thus
to release the telescope trolley 404b to move freely in
the telescope girder 402. Without locking the telescope
trolley 404b to the counterpart, such as the end plate of
the 406 of the telescope girder 402, that locates further
away from the girder 102, the telescope trolley 404b
should be configured to travel to the end of the telescope
girder 402 that locates closer to the girder 102 before the
telescope girder 402 may be configured to travel from
the open position to the closed position. Thus, the locking
arrangement according the invention at least partly
makes the use of the crane easier. Moreover, the locking
arrangement according to the present invention is very
simple and comprises only few parts and the parts have
a good wear tolerance.

[0035] As is explicitly disclosed above the receiving
area may be implemented either to at least one counter-
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part, such as an end plate of a girder, or to at least one
end of at least one trolley traveling along the girder. The
receiving area itself may be a specific area in at least one
of the mentioned entities or it may be implemented with
a separate part fastened to at least one of the mentioned
entities.

[0036] As already disclosed above the invention is
mainly described in an implementation, wherein the
counterpart is an end plate of the girder. However, the
counterpart may also be a separate part, or element, ar-
ranged to be fixed to the girder, or even to a telescope
girder 402. The fixing position may be determined ac-
cording to the crane implementation. The counterpart is
made of material that interacts, at least within the at least
one receiving area, with the magnet so that the remov-
able locking is achieved, as described. The invention
does not take any standpoint on an entity into which the
magnet is to be arranged and on an entity into which the
receiving area is arranged. This becomes clear from the
description and the related figures.

[0037] The specific examples provided in the descrip-
tion given above should not be construed as limiting the
applicability and/or the interpretation of the appended
claims. Lists and groups of examples provided in the de-
scription given above are not exhaustive unless other-
wise explicitly stated.

Claims

1. Alocking arrangement for removably locking at least
onetrolley to a counterpartarranged to a girder being
a part of a crane bridge, the at least one trolley is
arranged to travel along the girder, wherein the lock-
ing arrangement comprises at least one magnet and
at least one receiving area made of a material that
is attracted to the at least one magnet, the at least
one magnet is arranged to one of the following: at
least one trolley; counterpart, and the other one of
the following: at least one trolley; counterpart com-
prising the at least one receiving area at a location
corresponding to the at least one magnet.

2. The locking arrangement according to claim 1,
wherein the at least one magnet is arranged fixedly
with at least one fastening means.

3. The locking arrangement according to claim 2,
wherein the at least one fastening means is at least
one of the following: screw, bolt, glue, bracket fas-
tening.

4. The locking arrangement according to claim 1,
wherein the at least one magnet is arranged float-
ingly so that the at least one magnet is configured
to be caught by one of the following:

- receiving area of the at least one trolley,
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10.

- receiving area of the counterpart.

The locking arrangement according to claim 4,
wherein the locking arrangement comprises a socket
arranged to at least one of the following:

- receiving area of the at least one trolley,
- receiving area of the counterpart,

the socket is configured to align the at least one mag-
net to the receiving area.

The locking arrangement according to any of the pre-
ceding claims, wherein the at least one magnet is
one of the following: permanent magnet, electro-
magnet.

The locking arrangement according to any of the pre-
ceding claims, wherein the at least one receiving ar-
ea is a second magnet that is arranged so that the
pole of the at least one magnet and the pole of the
second magnet facing to each other are opposite
poles.

The locking arrangement according to any of the pre-
ceding claims, wherein the counterpart is at least
one of the following: end plate of the girder, a sepa-
rate element fixed to the girder.

A telescopic crane comprising:

- a girder with at least one counterpart, wherein
the girder is a part of a crane bridge,

- atleast one trolley arranged to travel along the
girder, and

- a telescope girder suspended from the girder
by means of the at least one trolley,

wherein the telescopic crane comprising at leastone
locking arrangement according to any of the preced-
ing claims in order to lock the at least one trolley to
a counterpart arranged to the girder.

The telescopic crane according to claim 9, wherein
the counterpart is arranged to the girder so thatiitis
positioned between two trolleys.
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