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WO 2009/029967 PCT/AT2008/000309

Profile shape for a crane boom

The present invention concerns a crane boom twaae having a longitudinal
axis and a contour line extending in a transvelaeeprelative to an axis of symmetry
in mirror-symmetrical relationship, wherein the tmmr line has between a point
arranged on the axis of symmetry equidistantly tnedato the first and second
intersection points and the first intersection pan at least approximately arcuate
portion which is tangentially adjoined in the diien of the second intersection point
by a first straight portion whose notional extensio the direction of the second
intersection point intersects the axis of symmatigl includes an acute angle therewith.

Such a crane boom is shown for example in Fig@ref EP 583 552 B1.

A disadvantage is that production of the arcuaidign is complicated and
expensive and cannot be easily carried out in sr-fnee manner.

The object of the invention is to provide an imgd crane boom.

That object is attained by a crane boom havindehtures of claim 1.

It will be appreciated that a real crane arm hat lan outside contour and an
inside contour by virtue of the material thicknedsthe components forming it. The
'notional contour line' refers to the outside contof the crane boom.

The invention affords good weldability of the ceamoom, better suitability for
clamping for the welding operation by virtue of tpertions which meet each other
inclinedly and the implementation of a longitudimald seam without additional edge
preparation. Overall that affords a configuratiohiet is more reliable in terms of
process implementation.

Further advantageous embodiments are defineckiagpendant claims.

The term centroid is used in the context of tigeldsure to denote the center of
gravity of the overall region enclosed by the neéilbcontour line. The term 'centroid’
is therefore not to be interpreted in relation e area enclosed between the outside
and inside contours.

The invention further concerns a jib system farane, wherein at least one jib
and/or jib extension is in the form of a crane boasset forth in one of claims 1
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through 17. Preferably there are provided betweenand twenty, preferably between
five or ten, jib extensions. It is particularly fgeable for more than five jib extensions
to be provided.

The invention further concerns a crane, in paldica loading crane, having a
crane boom according to one of the aforementiomdabeliments or a jib system of the
aforementioned kind as well as a utility vehicleipged with such a crane.

Further advantages and details of the inventiolh & apparent from the
Figures and the related specific description. énFlgures:

Figure la shows a first embodiment of the noticz@itour line of a crane
boom according to the invention,

Figures 1b and 1c show the construction of a aonioe (Figure 1b) and the
corresponding sheet metal structure (Figure 1@noémbodiment in which the arcuate
portion k is approximated by a polygonal line,

Figure 1d shows a jib system having three jib msittns as shown in Figure 1b,

Figure 1e shows the crane boom of Figures la gifrde, showing the position
of the centroid,

Figure 1f shows a jib system having a jib extemsghowing the arrangement
of mounting elements,

Figure 1g shows a jib system with a jib extensisherein the arcuate portion
in the jib and the jib extension was approximatedlifferent polygons,

Figure 2 shows the crane boom of Figures la thrdugand 1le, wherein that
area to which the centroid relates has been showdash-dotted lines representatively
for all embodiments,

Figure 3 shows a second embodiment of the noticoatour line of a crane
boom according to the invention,

Figure 4 shows a perspective view of a jib sysasmshown in Figure 1d, and

Figure 5 shows a utility vehicle with a crane adoag to the invention.

It will be presupposed that all Figures are trusdale insofar as the lengths of
the individual contour portions and the illustratatgyles are shown in the correct ratio
to each other. All angle references relate to desyreo that a full angle corresponds to

360 degrees. An angle of less than Y full anglmterpreted as an acute angle. An
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angle of greater than ¥ and less than % full aisgileterpreted as an obtuse angle. An
angle equal to ¥ full angle is identified as a trighgle.

Figure 1la shows a first embodiment of the confgan of the notional contour
line of the crane boom in a transverse plane otthae boom. In this respect the term
transverse plane is used to identify a plane througich the longitudinal axis of the
crane boom passes in orthogonal relationship. Adine booms according to the
invention have an axis of symmetry s which is ageghin the transverse plane and in
relation to which the contour line of the crane tmoextends in the transverse plane in
at least approximately mirror-image relationshipr Fhe situation where the crane
boom is of the same cross-sectional shape oveyga fart of or its entire longitudinal
extent, that axis of symmetry s represents thagstraection line of the transverse
plane with the plane of symmetry extending alorgglémgitudinal axis (median plane).
In all embodiments the contour line intersectsakis of symmetry s at first and second
intersection points $ S$. The center point M arranged on the axis of symynst
equidistantly relative to the first and second ligg¢etion points § S represents the
position of half the height of the crane boom ia thansverse plane. Starting from the
center point M in the direction of the intersectjpoint $, that affords a region of the
crane boom which, in operation, is predominantlgjscted to a tensile loading. The
region of the crane boom, that is between the cgrmt M and the first intersection
point §, is substantially subjected to a compression l@ad operation.

The configuration of the contour line of the crdomm shown in Figure 1 has
four portions k, a1, @, @3 Which can be distinguished from each other.

The portion k which is arranged in the region of the compressaaling that
is greatest in operation is of an arcuate configumasince, as is known per se, that
cross-sectional shape has reduced compressiosestrasd involves a reduction in the
risk of buckling. It is sufficient if that portiors at least approximately arcuate in the
sense that it can be approximated by a polygons ahown in Figures 1b and 1c.
Approximation of the arcuate portion ky a polygon permits easier manufacture by
folding of the metal sheets forming the crane bolhwill be appreciated however that
an arcuate configuration can be implemented by meéa rolling operation.

The arcuate portion;kcan also be only approximately arcuate in the eséimat
it can be formed for example by one or more ellipsgtions of suitably slight
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eccentricity. It would also be possible to envisageonfiguration for the arcuate
portion k by arranging in joining relationship suitably shetraight, elliptical and/or
arcuate segments.

As shown in Figure 1 it is particularly advantaged the arcuate portion ks
in the form of a quarter-circle arc, that is to $sagxtends over an angle of about 90
degrees. It is possible in that way for the large pf the configuration of the contour
line between the first intersection point &d the point M to be produced in the form
of an arcuate portionik The variant shown in Figure 1 is particularly fpreed, in
which the center point of curvature K of the areuadrtion k is in the proximity of or
on the axis of symmetry s and the center pointuovature K of the arcuate portion k
is between the first intersection pointé&hd the center point M.

It is provided in accordance with the inventios, shown in Figure 1, that a
second straight portion, gangentially adjoins the arcuate portionitk the direction of
the first intersection point;Sthe second portion including an anglef less than 90
degrees with the axis of symmetry s (here the apngl@bout 72 degrees). That affords
good weldability of the crane boom, better suiigbifor clamping for the welding
operation by virtue of the portions which meet eattter inclinedly and the possibility
of producing a longitudinal weld seam without adbshal edge preparation. Overall that
affords a configuration which is more reliable @nrhs of process implementation.

The angle is preferably less than 80 degreeseridly the angle is greater
than 70 degrees.

In the Figure 1 embodiment the center point ofvature K of the arcuate
portion k is disposed directly on the axis of symmetry sMeen the center point M
and the first intersection point;.SUnlike the situation shown the center point of
curvature K can also be arranged displaced somengltaive to the axis of symmetry
s. It should however always be in the region bebtwtbe center point M and the first
intersection point S

The first straight portionigadjoins the arcuate portion k the direction of the
second intersection point &angentially to the auxiliary circle illustrated Figures la
and 1b, the first portionigextending over the large part of the contour gpifition
between the center point M and the second intesseqioint $. That straight

configuration which is extended in length in th@epregion of the crane boom and the
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resulting narrowing in cross-section forms a zoiéctvis better suited than in the state
of the art to carrying the tensile forces occurrlmgre and the bearing and reaction
forces which occur when arranged in a jib systehe Motional extension;gof the
straight portion g(see Figure 1b) includes with the axis of symmstan acute ang[g
which in the illustrated embodiment is about 18 rdeg. Quite generally the acute
angle3 can also be in a range of greater than 10 degpeeferably greater than 15
degrees. In that respect an upper limit of 25 degie preferred in each case in order to
exclude an excessively shallow configuration irpees of the straight portion.g

In the embodiment shown in Figure 1 a third strajgprtion g directly adjoins
the first straight portionigthe third portion g3 extending as far as the aksymmetry
s and intersecting it at the second intersectiant@®. As can be seen in particular in
Figure 1c, for reasons relating to manufacturirght®logy it may be desirable if the
third straight portion g(unlike the situation shown in Figure 1a) is caried to the
first straight portion gnot directly but by way of a preferably curvedthar portion.

In the Figure 1 embodiment the third straight jportg; includes with the axis
of symmetry s an angle which is smaller than 90 degrees (in the Figure 1
embodiment the angle is about 65 degrees). A range for the amglef less than 70
degrees is particularly preferred. The angléen this embodiment should however be
larger than 60 degrees.

In a further embodiment as shown in Figure 2 theosd straight portion
includes a right angle with the axis of symmetry s.

The third straight portionsgaffords the advantage that this arrangement,an th
region around the tip of the crane boom, permi®rable local application of forces,
as occurs for example when supporting slide padkatiseen individual jib extensions.
More specifically the short limb length affords avérable relationship between the
sheet metal thickness and the limb length so te&irohation of the crane boom is
prevented in the upper region.

It will be noted however that basically it would@ be possible for the contour
configuration in that region to be in the form ofecond arcuate portion ksee Figure
3). That however only represents a special vaoémt more general idea, namely the
idea that the contour line ends in a rounded cardigion at the line of symmetry s. As

an alternative to the illustrated configurationtioé rounded configuration in the form
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of an arcuate portion,kthe rounded configuration could for example alsoirb the
form of an edge configuration 7.

Quite generally it must be said in relation toilillstrated configurations that
the centroid F of the area enclosed by the cortoarin the transverse plane lies in a
region between the center point M and the firsérsgction point § that is to say
below half the height of the crane boom. That piesi that the cross-section
concentration of the crane boom is displaced asnasgossible downwardly into the
compression zone, thereby affording a lower congmoesstress component.

As can be seen from the Figures the contour lih@lloembodiments has,
between the first intersection point &d the second intersection point & extreme
point E at maximum distance e from the axis of symnS. The spacing D between
the first intersection point and the second intgiea point §, S can in that case be at
least twice as great as the distance e. Prefetlablgpacing D is at least two and a half
times as great, particularly preferably 2.75 tiraggreat, as the distance e. The spacing
D can be in each case less than three times ttendese.

It can be provided that the spacing d of the aanine from the axis of
symmetry s, at approximately a quarter of the sgpf between the first and second
intersection points $ S, starting from the second intersection poiati§ less than or
equal to 0.8 times the maximum distance e.

In the Figure 1 embodiment the extreme point Beisveen the center point M
and the first intersection point; @pproximately at the height of the center point of
curvature K. In the Figure 1a configuration thetoom line has only one single extreme
point E, that is to say the width of the crane bateureases both in the direction of the
first intersection point Sand also in the direction of the second intersecgioint 3,
starting from the extreme point E. When the arcymtdion k is approximated by a
polygonal line, as shown in Figure 1c, it will bppaeciated that all points on the
polygonal portion, by which the arcuate portignikapproximated in the region of the
extreme point E, involve that maximum distance e.

Starting from the auxiliary circle shown in Figul@, of the radius r, the
embodiment of Figure 1 involves a profile widthnbaccordance with bl 2r, a profile

height D in accordance with D3r and a profile width upward, In accordance with;b
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Or. Those particularly advantageous dimensions klmamprovided quite generally in
crane booms according to the invention.

Figure 1e shows for the embodiment of Figure 1lpibsition of the centroid F
between the center point M and the first intereecpoint § on the axis of symmetry s.
In this case the centroid F refers to the area showlash-dotted lines in Figure 2, that
is to say the entire area enclosed by the noticpatour line (corresponds to the
outside contour).

Figure 1f shows a jib system 5 with a jib extensishowing in addition the
mounting of the jib system 5 by way of a mountitgngent 1 and mounting of the jib
extension in the jib by way of mounting elementsit2will be appreciated that the
illustrated embodiment is intended purely by wayerample in relation to the number
of illustrated jib extensions. The same mountingrednts can be used in jib systems
having any number of jib extensions.

The embodiment of Figure 1g shows two crane boarhikh involve for
example a jib extension arranged in a jib. It isighificance that the arcuate portion k
is approximated by different polygons. The inwardigposed cross-sectional profile
has fewer edges in the region of the arcuate pyriahich can be of advantage in
particular when dealing with small profiles, inrtex of manufacturing technology.

Production of a crane boom according to the ineentan be effected for
example in such a way that the crane boom is forimmed two shells which are shaped
in mirror image relationship with each other, wherene of the shells respectively
corresponds to one of the embodiments. The twdsskah be joined together, for
example welded, in the region of the first intetget point § and the second
intersection point S

It will be noted however that it is particularlygberably provided that the crane
boom is produced from a single metal sheet at k#lasig a portion of its longitudinal
extent, the metal sheet being suitably shaped lagwl ¢losed along a single line (for
example by welding). That line can extend for exemp the region of the first
intersection point Sor the second intersection point S

Shaping of the metal sheets can be effected imvkmoanner or by folding or

bending and/or rolling, and for example welding.
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If different gauges are required, the outside @onshould preferably remain
the same and the sheet metal thickness shoulddhecdamwardly.

Figure 4 shows by way of example a jib system Girftaa jib extension
arranged in a jib.

Figure 5 shows by way of example a utility vehi@eon which a crane 4
according to the invention is arranged. The crahagla jib system 5 according to the
invention, in which case the individual jib extesss can be telescopically displaced
relative to each other by way of thrust cylinderdt&vill be appreciated that telescopic
displaceability can also be ensured by other dmaans. A loading structure (not

shown) could be arranged for example in the reatwegion of the utility vehicle 3.



CLAIMS

1. A crane boom for a crane having a longitudapak and a notional contour
line extending in a transverse plane relative toaars of symmetry in at least
approximately mirror-symmetrical relationship, wierthe contour line has between a
center point arranged on the axis of symmetry aspaidtly relative to the first and
second intersection points and the first intersectpoint an at least approximately
arcuate portion which is tangentially adjoinedhe tlirection of the second intersection
point by a first straight portion whose notionatexsion in the direction of the second
intersection point intersects the axis of symmatrgl includes an acute angle therewith,
characterised in that tangentially adjoining thpragimately arcuate portion {kin the
direction of the first intersection point )Sis a second straight portiongwhich
extends to the axis of symmetry (s) and includesethith an angleyj of less than 90
degrees at the first intersection point)(# the interior of the area enclosed by the

contour line.

2. A crane boom as set forth in claim 1 charasgeriin that the anglg)(is less

than 80 degrees.

3. A crane boom as set forth in claim 1 or cladfmaracterised in that the angle

(y) is greater than 70 degrees.

4. A crane boom as set forth in one of claimsrbugh 3 characterised in that

the notional extension {¢ includes an acute angl@)(with the axis of symmetry.

5. A crane boom as set forth in one of claimsribugh 4 characterised in that

the arcuate portion (kis in the form of a quarter-circle arc.

6. A crane boom as set forth in one of claimsrbugh 5 characterised in that
the center point of curvature (K) of the arcuatetipa (ki) is on or in the proximity of

the axis of symmetry (s).



7. A crane boom as set forth in one of claimsrbugh 6 characterised in that
the center point of curvature (K) of the arcuatetipn (ki) is between the first

intersection point (§ and the center point (M).

8. A crane boom as set forth in one of claimsrbugh 7 characterised in that

the straight portion ¢ is in the form of a tangential extension of tmeuate portion

(ka).

9. A crane boom as set forth in one of claimsrbugh 8 characterised in that
the contour line between the first intersectionnpdls;) and the second intersection
point ($) has an extreme point (E) at maximum distancé&r¢@) the axis of symmetry

(s).

10. A crane boom as set forth in claim 9 char@éxdrin that the spacing (d)
between the first and second intersection poinisEy is at least twice as great as the
maximum distance (e) of the extreme point (E) ftbeaxis of symmetry (s).

11. A crane boom as set forth in claim 9 or cldiencharacterised in that the
extreme point (E) is between the first intersecfamnt (S) and the center point (M)
which is arranged equidistantly in relation to fivreat and second intersection points
(S1 ).

12. A crane boom as set forth in one of claimsréugh 12 characterised in that
the spacing (d) of the contour line from the axisymmetry (s) at approximately a
qguarter of the spacing (D) between the first ancbsd intersection points {SS)
starting from the second intersection poing) (S less than or equal to 0.8 times the

maximum distance (e).

13. A crane boom as set forth in one of claimiriatgh 12 characterised in that

the arcuate configuration (kis approximated by a polygon.
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14. A crane boom as set forth in one of claimriaugh 13 characterised in that
the crane boom is of the same cross-sectional shfjeast over a large part of its

longitudinal extent.

15. A crane boom as set forth in one of claimriaugh 14 characterised in that
the crane boom comprises at least one metal shdetha metal sheet thickness of all
portions (k, ko, o1, @, &) of the crane arm in the transverse plane is astle
substantially equal in magnitude.

16. A crane boom as set forth in one of claimriaugh 15 characterised in that
the crane boom comprises two shells which are shapenirror-image relationship
with each other and are joined to each other —epabfy in the region of the first

intersection point (§ and the second intersection poirg)(S

17. A crane boom as set forth in one of claimgraugh 15 characterised in that
the crane boom at least along a portion of its itodinal extent comprises a single
metal sheet which is closed along a single linectvlaxtends preferably in the region

of the first intersection point ($or the second intersection poingXS

18. A jib system for a crane characterised in titateast one jib and/or jib

extension is in the form of a crane boom as sét farone of claims 1 through 17.

19. A jib system as set forth in claim 18 charasésl in that between one and
twenty, preferably between five or ten, jib extens are provided.

20. A jib system as set forth in claim 18 charasegl in that more than five jib

extensions are provided.

21. A jib system as set forth in one of claimsti@®ugh 20 characterised in that
the shapes of the contour line of the jib and tetaur lines of all jib extensions are
the same — possibly except for the degree of appeadion of circular arcs by
polygons.
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22. A crane, in particular a loading crane, chizrdged by a crane boom as set
forth in one of claims 1 through 17 or a jib systéshas set forth in one of claims 18
through 21.

23. A utility vehicle (3) having a crane (4) a$ f&eth in claim 22.
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