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Rope guide for a crane

The invention relates to a rope guide for a crane, in particular a rope guide for a
telescopic crane. i may be used for all crane ropes which extend along the crane

baom, for example the hoist rope of the crane.

Generally speaking, such a hoist rope of the crane is guided across the top face of
the crane boom from ihe hoist to the head reel. In this respect, precautions need to
he faken to prevent the rope from brushing against the top face of the crane and
different variations of guiding elemenis are used for this purpose in the prior art.
Especially if the telescopic boom deforms under load, these guiding elements help fo
allow the rope to be 'freely guided without coming into contact with the boom's top

face.

in the case of one known embodiment, the guiding elemenis have ball bearing
mounted rope roflers across which the hoist rone can run. Such a design known from
the prior art is illustrated in Figure 6, which shows the front part of a retracted
tetescopic boom, the telescope sections of which have ball-bearing mounted rope
rollers 23 on the top part of their cantilevers 20A to 20D, across which a hoist rope s
abie to run from a hoist, not illustrated, 1o the head reel 24 of the boom head 25. The
line indicated by reference number 26 corresponds to the highest height of the boom
in the parked and retracted state ready for transport, and it is clear that the height of
the rope rollers and their fixing means determines this highest height. The
construction of the rope rollers therefore means that extra height is needed, which
conflicts with optimisation of the boom cross-sections in the case of cranes bound by
the 4-metre height restriction. Furthermore, in order to keep damage to the rope as
low as possible as it runs across the rollers, it is necessary to keep to a minimum
diameter for the rofiers. In the case of large cranes which reach the 4-metre height
tnit, therefore, a compromise has to be struck between size and rope damage. For

reasons pertaining to wear, it is necessary {o use a roller made from a wear-resisiant



(13) JP 2015-63402 A 2015.4.9

material {(usuaily a steel roller}, on the one hand because the local pressure intensity
is too high for other materials {e.g. plastic) and on the other hand because in the
case of 2-hook operation for example, two ropes run across the roller at the same
time. One of them may be stationary whilst the other one is moving. Although this
could still be compensated by segmenting the roller, this would make the overall
construction very much more expensive due to the more complicated and additional

mourding that would be needed.

Ancther option is fo use rope rollers on the spacers in the case of larger cranes due
to the targe height requirement.

Ancther option would be to use plastic blocks, in which case such a plastic block
would be disposed on the end of each and every telescope part, which would then
anable the rope to conform to the elastic deformation of the boom. The disadvantage
of this resides in the local high pressure intensity caused by the rigid connection and
in the high degree of wear.

The objective of this invention is to propose a rope guide for a crane which
overcomes at least ona of the above-mentioned problems known from the prior art. In
particular, the intention is to optimise the rope guide by means of the spacers. Thig
objective is achieved by the invention on the basis of a rope guide for a crane as
defined in claim 1. The dependent claims define preferred embodiments of this

invention.

Based on a rope guide for a crane as proposed by this invention, in particular a rope
guide for a telescepic crane, at least one guiding element ks provided for a rope
which extends from a boom head along a boom or telescopic boom of the crane. Af
least one of the guiding elements comprises a spacer which has a concave form on

its surface facing the rope, substantially complementing the rope contour,

in other words, this invention proposes a spacer with a friction-type bearing for the

rope and the swface across which the rope glides or siides has a contour which is
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essentially adapted to the external contour of the rope. In principle, there need not be
an exact match of contours but adapting to the round form will always increase the
contact surface or sliding swrface and thus will significantly reduce the pressure
intensity which acours.

The reduced pressure intensity between the rope and its sliding surface achisved by
the invention enables a reduction in pressure intensity of up to 80% or even 90% to
be achieved if an appropriate contour is selected. This results in a number of
advantages and one of them is the significantly reduced damage to the rope, which is
significantly less than the rope damage which occurs in the case of multi-layered
spooling on the hoist. Accordingly, rope damage on the hoist remains the crucial
feature in terms of structural design for addressing this wear factor and
corresponding calculations need {o be made an remain reliable, Other advantages of
reduced load on the rope are an esgsentially longer service life of both the rope and
the spacers or guiding elements and the fact that, due to the optimised surface
structure, a sufficiently long service life can be achieved with very little material. As
anti-friction elements, the guiding elements or spacers are based on a very simple
construction and are thus virtually substantiaily maintenance-free and require only a
minimal height for fitting. The latter advantage offers room for optimising the boom

and in turn options for optimising the ultimate load.

Based on one embodiment of the invention, the spacer surface (rope-stiding surface)
nas at least one groove In the rope direction. The complementary form mentionad
above means adapting the rope external form and concave inner form to a greater or
iesser degree, i.e. from large radii on the sliding surface down o relatively small radii,
which are highly adapted to the rope radius. in this respect, optimisation will depend
on the respective situation and various appropriate adaptations are possible. The
embodiment incorporating a groove in the rope direction demonstrates that i is not
necassary for the entire spacer to have a concave form on its sliding surface for the
purpose of the invention - instead, it may be rounded in such a way across only a
certain region of its width transversely to the rope direction and may be of some other

appropriate design otherwise. As stated, at least one groove may be provided,
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However, another option is for the spacer surface o be designed so that it has
several adiacently lying grooves in the rope direction. These are of particular
advantage when operating in 2-hook mode for exampie, because the two hoist ropes
can then find a space in individua!l adjacently lying grooves. Similary, an individual
hoist rope may also sit in another groove with this embodiment, depending on the
load situation or curvature of the boom, thereby ensuring effective guiding in every

situation.

One option is to provide raised projections between the grocves with side walls
sloping down towards the grooves, as a result of which the guided rope always slides
down into one of the grooves where it will also be stabilised from the sides
accordingly. If opting for a design where the projections are round or rounded on their
top face, load or weaar on the rope when "switching” groove will be reduced or
eliminated.

Based on one embodiment, the spacers have a rope support, which is cutwardly
cambered in an arcuate shape in the direction in which the rope runs or, in other
words, has a convex form in this direction. This ensures that the rope does not have
to run over the front edge or rear edge of the rope support even in the event of
pronounced deformation of the telescopic boom, which would result in increased

pressure intensity and greater wear.

The rope-sliding surface or, in other words, the rope support of the spacer, may be
provided with a coating, the hardness of which is higher than that of the rope.
Ancther or additionat option is for the rope support or even the entire spacer o be
made entirely from a material with a higher hardness than that of the rope. In both
situations, the coating or the rope support material is resistant to abrasion with
respect to the rope friction or rape material, Naturally, the advantage of this is the fact
that wear on the spacer at the rope-sliding surface is low, which results in leng

pericds between maintenance and replacement as well as reliable operation.
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The coating or the rope support material used for embadiments of this invention are
selected from at least one of the following materials or incorporates one of the
following materials:

- sheet metal, in particular hardenead sheet metal,

- Hardox ® Extreme, made by SSAB having the following properties.

+ thickness: 8-18 mm

e typical hardness HRC: 57-83

» chemical compaosition.

C Si Mn P S Cr Ni Mo B
Max % Max % | Max % | Max % | Max % | Max % | Max % | Max % | Max % '
% 0.47 (.50 1.0 0.015 110 1.20 2.50 0.80 0.005 I

- thin films with
» Titanium carbon nitride,
+ Titanium alumirium nitride or
« DCL {Diamond-Like-Carbon = PACVD film = fiim of plasma-assisted CVD
{Chemical Vapor Deposition)-method),
- aluminium oxide,

- Zirconium oxide.

Based on one embodiment, the spacers are mounted on the boom so that they can
move or are fixed. They may be mounted on or secured io the boom s0 a3 to be
fiexible and/or elastic and/or capable of rebounding into their initial position, and the
mounting or fixing of the spacers on the boom may be such that the angle of the
spacers relative to the longitudinal direction of the telescopic hoom can be adjusted.
Another option is to mount or secure the spacers on the boom by means of a
mechanical, rigid fixing means and impart flexibility by means of an elastic material
inserted between the fixing means and spacer, Alternatively, the ability of the spacer
to move and/or for its angle to be adjusted may aiso be achieved on the basis of the
intrinsic elasticity of its material. Yet another option is for the spacers to be mounted

on or secured o the boom by means of a fixing means that is flexible or can be
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moved in order to adjust the angle, in particular by means of an articulated fixing

means or a fixing means incorporating a joint.

All of these embodiments with the displaceable spacers make it possible for guiding
of the rope or deflection of the rope by the spacers to be adapted to different loads of
the boom. This enables different degrees of deformation of the boom as a whole to
be compensated, L.e, the rope guide is able to “conform” 1o these deformations at a

distance from the boom. Assembly is also made sasier.

In principle, it is possible to mount a rope guide for a crane of the type proposed by
this invention on a crane with a simple, non-telescopic boom. In this instance, it
would be of practical advantage to secure the guiding element or the spacer on the
boom more centrally at the {op so that the rope is able to conform to deformations at

a distance from the boom surface,

in some of the different variants, however, the boom is a telescopic boom and
guiding elements or spacers are disposed on each or several or every second, third
or fourth telescope part, in pariicutar at its front end, thereby enabling the rope guide
to be optimised to suit the respective application, -Naturally, depending on which
embodiment is required and the requirements of the specific application, spacers
may be provided at all possible regular distances and irregular distances on the

telescopic boom.

The invention will be described in more detail below with reference to embodiments

and with the aid of the appended drawings. Of the drawings:

Figure 1 is a side view of the front part of a mobile crane, the telescopic boom
of which is equipped with a rope guide as proposed by this invention;

Figure 2 is a view seen from above at an angle showing the three front
telescope sections of the boom illustrated in Figure 1,

Figure 3 is a side view of a spacer as proposed by this invention;

Figure 4 shows the rope support of a spacer proposed by this invention seen
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from an angie;
Figure 5 is & more detalled view showing the rope support with its grooved
surface contour; and
Figure 6 shows the front part of a telescopic boom with a roller rope guide

known from the prior art.

Figure 1 Hllustrates the front part of a mobile crane 1 with a parked and retracted
telescopic boorm 2, comprising & main section A as well as other sections B, C, D, E,
F and G nested one inside the other, and the boom head 5 is disposed on the last,
innarmost section G. The spacers 3A to 3F are disposed on the top face and at the
front on the respective sections A to F. Thelr special design will be described in more
detall below.

At this stage, an explanation of the concepts and definitions used in the context of
the description of this invention will be given. The invention is defined as being a rope
guide for a crane in order to introciuce the design of its guiding elements and spacers
into the appropriate technical fleld. However, their characterising, inventive features
may be implemented as broadly as possible and in almost all embodimenis
incorporating the design of the guiding elements and spacers which might constitute
the subject matter of the invention as such in this sense. in this disclosure, "guiding
elements” should be understcod as meaning specifically the "spacers” in many cases
— however, the guiding etemenis could in principle also be additional components or
have other features or propetties which do not have any direct bearing on the spacer
function. For example, the expression "guiding slement” might also include jib fixing
means for the spacers, Accordingly, "guiding element” may also be construed as a

generic term for "spacer”.

Figure 2 ilustrates more clearly how spacers 3F and 3E are mounted respectively in
the cantilever region right at the front on the telescope sections F and E on the top
face so that the rope 6 indicated by a dotted-dashed line is can be run out on one of
its peripheral sides from the head reel 4 along the top of the telescopic boom and

downwards, sliding across the surface of the spacers 3F and 3E. The innermost
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foremost section G no longer has any spacers because the task of the rope guide is
assumed by the head reel 4 here. Looking at Figure 2, one can also imagine that
another rope could also be guided across the other head reel, although this is not
Hustrated, and across these same spacers 3F and 3E, which is possible without

having to segment the latter or opt for a multi-part design.

Although Figures 1 and 2 illustrate the spacers mounted at the front in the cantilever
region, in the case of telescopic cranes in particular, it is also generally speaking
possible to opt for a mounting in the front third of the section or in another
longitudinal position.

To provide more detail, one of the spacers 3A is fllustrated in Figure 3 in a side view
transversely to the boom. The way it is secured ~ in this instance on the cantilever

region of the main section A — and its detailed design may be seen.

An upwardly extending bearing plate 13 is mounted on the section A by means of a
screw fixing 14. Placed around this bearing plate 13 on either side are layers 12 of an
elastomer matarial, onto which the spacer 3A with two bottom webs 11 Is positioned
s0 that the two webs 11 grip tightly around the elastomer layers 12 from outside.
Adjoining the two webs 11 at the top is the rope support 10 of the spacer 3A, and a
rope 6 is llustrated lying on i

The stastomer material 12 used between the webs 11 and the bearing plate 13
ensures that the spacer is able to move elastically in the direction indicated by the
two small arrows and its angle can thus be adjusted 1o enable it to conform fo
different deformations resulting from different loads. As explained above, this angular
adjustability can also be achiaved by varicus other means, for example by articulated
hearings or on the basis of the intrinsic elasticity of the components of the spacer
itself or that of is fixing elements.

One property of the rope support may be seen in Figures 3 and 4, namely its top

rounded, slightly convex form in the direction in which the rope extends. In
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conjunction with the angular adjustability, this rounded form additionally ensures that
the rope does not run directly at an angle solely on the edge of the rope support as it
slides, thereby optimally avoiding high pressure intensity and damage fo the rope as
a result.

Whereas the rope suppori 10 ilustrated in Figure 3 is of an integral design, the
embodiment dlustrated in Figure 4 is a rope support provided with a coating 15.
Eithar the rope support 10 itself (Figure 3) or the coating 15 is made from a material
having & hardness higher than that of the rope, and reference may be made 1o the
possible materials and ceatings menticned above which may be used for this
purpose. The advantages relating to wear and resultant damage to the rope just in
the case of multilayered spooling on the hoist were also described above and

reference may be made to these.

The concave design (fransversely to the rope direction) of the rope-sliding surface
may be seen in Figure 5, where several adjacently lying, concave, rounded recesses
result in grooves 16 in the direction in which the rope runs, which alternate with
projections 17, The radii R1 of the projections 17 are selected so that the rope dwells
only briefty on the projection 17 if a transverse force is imparted to it as it slides so
that it rapidly moves back into an adjacently disposed groove 16, The radius R2 of
the grooves 16 as well as their distance D1 are adapted to the diameter D2 of the
rope 6§ so thal the siress as the rope 6 slides into the grooves 16 results in a
distributed load whereby the pressure intensity is reduced to 10% to 20% of what it
would be in the situation where a rope was simply running on a straight surface
without grooves.

With the aid of the angular adjustability, this state is aiso maintained in the evant of
different and pronounced boom deformations. Damage to the rope remains well
below the damage incurred with multi-layered spooling, 2-hock operation is made
possible, optimum use can be made of the design height and the service life can be

increased with less maintenance.
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Claims

1. Rope guide for a crane, in particular a telescopic crane rope guide, comprising at
least one guiding element for a rope {6) which extends from a boom head along a
boom or telescopic boom (2) of the crane (1), characterised in that at least one of the
guiding elements comprises a spacer (3A-3F) which has, on s surface facing the
rope, a concave form in at least certain poriions substantially complementing the

rope contour.

2. Rope guide for a crane as claimed in claim 1, characterised in that the spacer

surface has at least one groove (18} in the rope direction.

3. Rope guide for a crane as claimed in claim 1 or 2, characterised in that the spacer

surface has several adjacently lying grooves {16) in the rope direction,

4. Rope guide for a crane as claimed in claim 3, characterised in that raised
projections (17} with side walls sloping down towards the grooves {16} are disposed

hetween the grooves {16).

5. Rope guide for a crane as claimed in claim 4, characterised in that the projections

{17} are rounded or round at their top face.

6. Rope guide for a crane as claimed in one of claims 1 to &, characterised in that the
spacers (3A-3F) have a rope support {10} which is outwardly cambered in an arcuate

shape or convex in the direction in which the rope runs.
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7. Rope guide for a crane as claimed in one of claims 1 to 8, characterised in that the
spacers (3A-3F) have a rope support (10} provided with a coating (15) having a
hardness that is higher than that of the rope (8},

8. Rope guide for a crane as claimed in one of claims 1 lo 7, characterised in that the
spacers (3A-3F) have a rope support {10) which i made from a material having a
hardness that is higher than that of the rope {6).

9. Rope guide for a crane as claimed in claim 7 or 8, characterised in that the coating
respectively the rope support material is resistant to abrasion with respect to the rope
friction and the rope material.

10. Rope guide for a crane as claimed in one of claims 7 to 9, characterised in that
the coating respectively the rope support material is made from at least one of the
following materials or incorporates at least one of the following materials:
- sheet metal, in particular hardened sheel metal,
- Hardox ® Extreme, made by SSAB with the following properties:

« thickness: 8-19 mm

» typical hardness HRC: 57-63

+ chemical composition:

C i Mn P S Cr Ni Mo B

Max % | Max % | Max % | Max % | Max % | Max % | Max % | Max % | Max %

0.47 .50 1.0 0.015 |10 1.20 2.50 .80 0.005
- thin films with

» titanium carbon nitride,
« titanium aluminium nitride or
« DCL (Diamond-lLike-Carbon = PACVD film = fiim of plasma-assisted CvD
{Chemical Vapor Deposition} method),
- aluminium oxide,

- Zirconium oxide.
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11. Rope guide for a crane as claimed in one of claims 1 to 10, characterised in that
the spacers {3A-3F) are mounted on or secured to the boom {2) so as to be

displaceable.

12. Rope guide for a crane as claimed in one of claims 1 te 10, characterised in that
the spacers {3A-3F) are mounted on or secured to the boom (2) so as to be flexible

and/or elastic and/or capable of rebounding into their initial position,

13. Rope guide for a crane as claimed in claims 1 1o 12, characterised in that the
mounting or fixing of the spacers {3A-3F) on the boom (2) enables the angle of the
spacers {3A-3F) to be adjusted relative to the longitudinal direction of the telescapic

boom.

14. Rope guide for a crane as claimed in claims 1 1o 13, characterised in that the
spacers {3A-3F) are mounted on or secured to the boom {2} by means of a

mechanical rigid fixing means with an elastic material inserted in between.

15, Rope guide for a crane as claimed in claims 1 to 14, characterised in that the
spacers (3A-3F) are mounted on or secured to the boom (2) by means of a
mechanical rigid fixing means and their ability to move and/or the ability to adjust

thair angle is imparted by the elasticity of their material.

16. Rope guide for a crane as claimed in claims 1 to 12, characterised in that the
spacers (3A-3F) are mounted on or secured o the boom {2} by means of a flexible or
displaceable angularly adiustable fixing means, in particular by means of an

articulated fixing means or a fixing means incorporating a joint,

17. Rope guide for a ¢rane as claimed in one of claims 1 to 1€, characterised in that
the boom is a telescopic boom {2} and spacers {3A-3F) are disposed on each or
several or every second, third or fourth telescope part, in particular at the front end

thereof,
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Abstract

The invention relates to a rope guide for a crane, in particular a rope guide for a
telescapic crane. The guide comprises at least one guiding element for a rope (6)
which extends from a boom hesad along the boom of the crane. The guide is
characterized in that at feast one of the guiding elements comptises a spacer (3A-3F)
which has, on its rope-sliding surface facing the rope {8) and as viewed transversely

to the direction of the rope's extension, a substantially round concave form.

Embodiments have a spacer with one or moere grooves (16) which guide and

accommodate the rope.
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