5 Crane structure. 10 The present invention relates to an arrangenent
for a crane as indicated in the preanble of the follow ng claim 1.
There i s aygdhe@@yRe age in existing crane structures Wpkh/Nog26@80026890M
bendi ng boom and tel escopic boomin that the load is raised or

| owered in response to 15 radial novenents. In order to nove the

crane boom horizontally, i.e. when a load is to be positioned
hori zontal | y, several novenents nust be conbi ned, or adjustnent nust
be made by hoisting or slackening at the w nch. As concerns the

prior5art, reference will be nade to what is known from DE 20
3,602,912, US patent 3,884,359, Dutch publication NL-7410091 and GB
patent 2,065,597. The patent first nentioned discloses a lifting
arrangenent conprising a | ower boom and an upper boom which are
connected with each other by wdraoé stauct@®. arti cul at ed pi ece. The

| ower boomis arranged pivoting in a swivel head for rotation of the

cran out a vertical axis. draulic cylJinders are used for

cont 11 *Bfe prederCibyerin, Bl in 40 ATEEOENEH TbAgEans &S MlAEl Titeneen
t he art iprehabieofghetodoning déim ipper end of a swivel head el enent.
30bj ects of the invention. It is an object of the invention to

provi de crane construction which enpl gys, subst i al, novenent from
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is an obpasen apdl telkecdpin baomadn that hedoddiis wisedaoreloserest inusspanse to
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conpl et r.kkn regi.on ereln vertical m)venient f the !).oa IS

achi ev egloaﬁtjsh %g? rgog io éq,mtaﬁn_nta ly, several movements must be combined, or
adjustment must be made by hoisting or slackening at the winch.

As concerns the prior art, reference will be made to what is known from DE
20 3,602,912, US patent 3,884,359, Dutch publication NL-7410091 and GB patent
2,065,597.

The patent first mentioned discloses a lifting arrangement comprising a lower
boom and an upper boom, which are connected with each other by way of an

25 articulated piece. The lower boom is arranged pivoting in a swivel head for
rotation of the cranes about a vertical axis. Hydraulic cylinders are used for
control of the respective booms. A tension member is mounted between the
articulated piece and the upper end of a swivel head element.

30 Obijects of the invention. :
It is an object of the invention to provide a crane construction which employs
substantial movement from smallest to largest radius, outwardly from a central
point.




5t is therefore an object of the invention to provide a construction
operating so that when the assenbly of a vertical boom and a stay

menber is WouploRdsePoUt a horizontal axis, a wire pull e¢eraiobRee9s
of the horizontal boom of the crane noves nmainly along a stral ght

| ine. 10The invention. The crane stpucture of the invention is
characterized by the features appeari ng in the foll ow ng i ndependent
patent claim1l. Preferred enbodiments are defined in the independent
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ower ver y nt a

mut aal |y PBAEAEY \r2oR P eHRREDLAR AL RN A OIS wollthd Focitrn 10
is at i twhﬁﬁﬁlﬂdﬁﬂ@éhﬁ@&@@?tmt@ toad isnpehievgd wikh falp pﬁaﬂ‘(}?q}ﬁ conprises a
swi vel head for use in rotating the crane about a vertical axis 16,

arti i agbly Taare 9ybEeB SRR ATRATE Ty e Lol SBRaIT 50 g
subst ant ithat| whesetha assembly 1of atvestiqahbeem and aastﬁbnmbem% pivotsg about a

(verti calhprigbntthexisr angre Buwé)efaﬁblhe’enﬂftﬁ tAk orizentae bodd bS tHEohed on
the "cr 0\%1o %gtmgﬁﬁtapﬁ{gré gtya%htq height relative to the vertical boom

10. Prefera "Seen in a side section, forns an
approxi mately triangul ar deS| gn, inthat a line L between the
vertiloal Thednvdntioh. and the articul ated menber 20 (points A and O

nmut ual |'y r I 5.
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whi ch (i ihe owmﬂemem patent cl@m%F’éﬁi@rreqtpm oﬂmentﬁ@r%eﬁne@an
boom 10 andliridepersdeny clander 22 respectively, are attached swi velingly
and spaced apart at substantially the same | evel of height. - 3 -
Preferably the vertical boom 10, the horizontal boom 12 and the stay
nmenbdp Zﬂi%ﬁ%ﬂr%‘l‘@ 'ﬁPEa@GﬁS’ﬁ'é?(i’ Hrthat it ceapeses ¢ lowsasveeical iepam &0j n
t he arti candataduppearbaorizontdPr bb@nahly whivh sk@ymoriEber catecteds hiar tar

than the aW&ﬁétE@lmQrﬂgép é@.'The vertical boom 10 is at its bottom connected to a
“crown” 14, which in turn comprises a swivel head for use in rotating the crane
about a vertical axis 16, and a stay member 22 is arranged between the “crown”

20 and the articulated member 20 at some distance from the vertical boom 10 and
substantially parallel with the latter in a normal position (vertical) of the crane.

Preferably, the stay member 22 is mounted on the “crown” at another level of
height relative to the vertical boom 10.

25
Preferably, the “crown” as seen in a side section, forms an approximately
triangular design, in that a line L between the vertical boom (10) and the
articulated member 20 (points A and C) mutually form an angle in a range of 30°
to 60°, namely of about 45°. :

30

Preferably the articulated member 20 is a triangular structure, in which (in the
normal position of the crane, FIG. 1B) the vertical boom 10 and the stay member
22 respectively, are attached swivelingly and spaced apart at substantially the
same level of height.

35



Conmpared to the state of art as represented by the aforenentioned

Ger man patent DE-3.602.912, the follow ng differences are pointed out
i n respectywghofofiessky €sent invention. 10 According to t B i@Moo200
patent, the wire runs over a curved pulley, whereas in the present
invention a stay nmenber 22 is used agd connected to a point in an
articul ated el enent. 15 According to the German patent DE-3.602.912,
the wire operates with a constant working radius, (the distance from

awre 9P?&e%lﬂ%b%ﬁncaﬁ96&ﬁ QDnﬂ\etrQ)erBﬁta b&ji'ﬁ 9d wrthé%E rhsm é,aiz
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menber 22 w | vari.a radi us nce t he

stay nmenb@Pes Veﬂyo %%.ﬁfppef‘?ﬁ f"héeﬁ'?%i' Fref e
figure whmeantbdrs di scussed later). 20 In the forward and rear
positions of the crane, this radius will be smaller, and will be

| argest inJts i nedi ate positiaon redyction of the working
r adi ug rk’é?fﬂ%'yﬁﬁ h’é{ E’?’bﬁé)ﬁsrpﬁw‘fﬁlﬁ%}' C?'lePBH‘IQO an extra
degree, and in this manner conpensates for the difference in height

that ari %ngi&éd”'% e shiey Qﬁ efFP‘é%”n%BFeseﬁéd' by ke a@émﬂtlcﬂiﬁdeé&man

DE- 3. 602, 9 Yy, d A t he | oadin are dispgsed in
a comonP éﬁng Dg':gﬁ&# hif 85 f8'?°"i"ﬂ %Tceﬁsas“érﬂ? g@eretsﬂ% tqu grl‘ﬁe in
t he Ger nareseatieventionl n the present construction the boom 12 is
couphed to an axi s Gon the articul ated nenber 20 and therefore does
not have,a ¢ Xi-s 30 with the articul ated nenb

ot at os ABGRIATEHE B cBridn Balehy! 1%t MFRNGER Y B Phorepe i |
be appr ethcapregentripyantine o stgMmeember 22 iscusssieand eonrestefdoiol @ppintjint arat

t he anchafrticomtépélBihenet ween the crown, the vertical boom 10, the
articulated 35 nenber 20 and the stay rrerrber 22 fornms a rectangle
with corners A, B, C, D. The decisive feature for the crane to be

abl elfo Aererdiiorio theGaynampatest Birt-3.602.91 hdhe wirg operates with a constant

working radius, (the distance from a wire 9 to an axis 6, according to the figure),
whilst the stay member 22 will have a variable working radius (the distance from
the stay member 22 to point B in the aforementioned solution, see the figure
which is discussed later).

20
In the forward and rear positions of the crane, this radius will be smaller, and will
be largest in its intermediate position. The reduction of the working radius results
in the horizontal boom 12 being lifted to an extra degree, and in this manner
compensates for the difference in height that arise during the pivot movement.

25

In the German patent DE-3.602.912, the pulley disc 7 and the loading arm 8 are
disposed in a common axis 6 on the top of the outer assembly 3 (see the figure in
the German patent). In the present construction the boom 12 is coupled to an
axis G on the articulated member 20 and therefore does not have a common axis

30  with the articulated member 20 which rotates about the axis B on the top of the
vertical boom 10.

It will be appreciated from the figures as discussed in the following that the
anchoring points between the crown, the vertical boom 10, the articulated
35 member 20 and the stay member 22 forms a rectangle with corners A, B, C, D.
The decisive feature for the crane to be able to maintain a constant height for the



wire pulley J, relates to the geonetry of this quadrangle. First and
nost the position that arises between positions A and C on the crown,
and especigblyiglRgsangl e they formin relation to the 9(?9%0
plane. 5 Secondly it relates to the rel ationship between engt9?1
of the vertical boom (AB), the length_of the stay elements (C-D), the
di stance (B-D) of the stay elenent and the distance (A-C) on the
crown. By adapting this geonetry in a correct manner as described
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O N o L Rl L SRR TR St JS U e
const r uctB)othegengsin @ﬁthet sstav Ieéenpmés D) ilh&eitﬁtamne (BaPy ofttiecstayvielement

i mpl ementaad the\bibianBB €A-O) b tREIcRfArs as el uci dated above, namely that
the apex J of the crane will maintain itself at substantially the

same horizontal |evel over the entire operating 20 range of the
crane. FiBgsdaping s geemeity ix @ colrécisnarmer os slesdribeldeabtovermadshownamt t o
t he ltmvenﬁé awiry fidur&at i8 »sélbma,acﬁ@wbyewm théﬁh@Wl@pLﬂl@%‘Jtrﬁ%sﬁﬁ-A)
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relation to the range of reach of the crane. 30 The figures provide

the crane which is forned of two main parts, nanely a vertical boom
10 arlé aPhegticalnieterred@smhodimentse vertical boom 10 is at its | ower end

coupl ed tTBedigufsOMT no@ b& FsFkedd EPWRIRH 8Rbw VArivtd Eldsbelifisadt! Lcrbife be
turned construction pursuant to the present invention, and which when implemented, will
meet the objects as elucidated above, namely that the apex J of the crane will
maintain itself at substantially the same horizontal level over the entire operating
20  range of the crane.

FIGs. 1A, 1B and 1C are illustrations of the crane pursuant to the invention in

three positions, namely in its outer position (1A), in its normal position (1B) and in

its inner position (1C). There is also indicated a parking position wherein the
25  booms are mutually folded together towards each other.

FIG. 2 is an illustration of the height level of the horizontal boom (at the wire
pulley J) in relation to the range of reach of the crane.

30 The figures provide the crane which is formed of two main parts, namely a
vertical boom 10 and a horizontal boom 12. The vertical boom 10 is at its lower
end coupled to a “crown” or socket component 14 which is operable to be turned
about a vertical axis 16 on a bearing 18 at the top of the bottom socket 19. The
vertical boom 10 is moveable with help of a tilting cylinder (alternatively in two

35 pieces) 21 which are mounted between the point B on the crown 14 and the point
F on the vertical boom 10. In the upper end of the vertical boom 10, there is



about a vertical axis 16 on a bearing 18 at the top of the bottom

socket 19. The vertical boom 10 is noveable with help of a tilting
cylinder (wbhehRddkyely in two 35 pieces) 21 which are pRH66/00020
bet ween the point B on the crowmn 14 and the point F on the vertlc%
boom 10. In the upper end of the vertical boom 10, there is - 5 -
di sposed an articul ated menber 20 at”the point E. The articul at ed

nmenber 20 can be, seen froma side view, a triangular construction.
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si npl er enbodi nent of the invention, the lifting cylinder 24 can be

20  The crane can rotate with help of the turning crown 18 on the foot 19 as is
conventional.

The horizontal boom 12 is held up by assistance of a lifting cylinder 24 mounted
between the point H on the articulated member 20 and the point | on the
25  horizontal boom 12. At a distal end of the horizontal boom 12, there is attached a

wire pulley J. This pulley guides a wire from the winch mounted onto or remote
from the crane itself.

According to a simpler embodiment of the invention, the lifting cylinder 24 can be
30 omitted. The horizontal boom 12 and the articulated member 20 form a
interconnected boom. Regulation of the height of the wire pulley J as described

in the following paragraph is not possible, although the load can be lifted and
lowered using the winch.



30 omtted. The horizontal boom 12 and the articul ated nenber 20 form
a interconnected boom Regulation of the height of the wire pulley J
as descri beg 2hfdobdig f Ol | owi ng paragraph is not possi bl bRuWgkes he
| oad can be lifted and | owered using the winch. - 6 -q)cr?ﬁ}acizs@wa€?on
that the tilting cylinder and the ligting cylinder have sufficient
operating length, the crane can be folded together in a nore conpact

position as illustrated in FIG 1D. 5 Manner of operation. The crane
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for the 9 ce which arises (at point B) under this
movement Thearane inavestitself| kwbkedmailanged!) radiushiBil canalt a soradlesintadiusi §ht .
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hori zont addwemen®: the radial novenent of the load is horizontal. This
means, that there is mniml force required for this horizontal
movenment, nanely somet hing which requires |ower energy utilization as
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with it being possible to move the lifting moment closer to the centre of rotation of
the crane.
25
This construction provides a series of advantages:
1. the boom cannot fall down. For a fall to occur, there must be a physical
break in the steel construction of the crane. Loss of hydraulic power does not
have any significance. In an event that the hydraulic cylinder is removed, the
30 crane can continue to be moved horizontally.
2: the radial movement of the load is horizontal. This means that there is
minimal force required for this horizontal movement, namely something which
requires lower energy utilization as a consequence of employing a crane
constructed pursuant to the present invention. Faster speed of operation is
35 thereby possible in a similar manner to when the crane pivots around. This



35 thereby possible in a simlar manner to when the crane pivots
around. This - 7 - neans that the | oad can be noved at high speed in

al I directy@nRgolohucdo hori zontal plane by way of rotatiopcgR@d20@R8bdS0
adj ust ment. 3: adjustnment of crane novenent in operation becones

sinmpler and nore |ogical. Every m)ve7m3nt is controlled by its
correspondi ng hydraulic function: 5 rotation (adjustnent of angle),
reachi ng range (adjustnent of radius), lifting (change in working
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PATENT CLAI M5. 1. A structure for a crane, conprising a |ower
verti cal Fli®enis (ghOlustratioa of hpwaiook Hefght 7pakia) intthe Mofizéhtal dvine H2date
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vertical nent
(14), who'chPsitPn raxidonht Adailty ﬂmp%t Jr(waa PulieY)rhslds sl bl ?h’"é r ane
about a hedglttilewd] ofi2i Yo Q2Ghetreshavenat givers dindatidrhlavel. As provided in the

figures, the apex of the crane at point J is capable of a reaching range 40 metres
to each side of the vertical axis 16. The position x = 0 on the x-axis corresponds
15 to the tip of the boom J intersecting the axis 16 (FIG. 1B).



a stay nmenber (22) is arranged between the socket conponent (14) and
the 10 articul ated nenber (20) at some distance fromthe vertical
boom (10) and substantially parallel with the latter in a nornal
vertical position of the crane, said articul ated nmenber is a
triangul ar structure, and the the vertical boom (10), the horizontal
boom (12). and the stay nenber (22) are respectively supported at
respective corners (B-GD) in the articul ated nenber (20). 15 2. A
structure according to claim1l, characgerised in that the stay nenber
(22) is mounted on the socket conponent (14) at another |evel of
hei ght than the vertical boom (10), preferably at a point C at a
hi gher horizontal Ievel than that of the vertical boom (10). 3.
A structure according to claiml, phgepgt@rAiggd in that in side
section the socket component (14) Torns an approxi mately triangul ar
~design, a line L between the connections of the vertical boom (10)
and t hel.st ay steudbee fO£Q)crapei cansprisirgnal I@yerf wrtidahdpoam EQYlasd afn abeant
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normal verti cal e vertical oom
bnd "t havbarsip teieEkcal baym ) gk hactiars s GENeAY Yilce dosksh comapnont
subst ant4plwhick hetusambﬂsesl a sfvivieehedtt for motatien bf thengaharbsitraigerticad

arti culé%se 6 F‘z{cie(r&@hn $3t S A st ruct ure according to cl ai m 1,
characteri T tnat thoe stay nmenber 2 is shorter than th
verti cal bo@rﬁ;tm@)ember (22) is arranged between he soc et component (14) and the

10 articulated member (20) at some distance from the vertical boom (10) and
substantially parallel with the latter in a normal vertical position of the crane,
' said articulated member is a triangular structure, and the the vertical boom (10),
the horizontal boom (12) and the stay member (22) are respectively supported at
respective corners (B-G-D) in the articulated member (20).

15
2. A structure according to claim 1, characterised in that the stay member (22) is
mounted on the socket component (14) at another level of height than the vertical
boom (10), preferably at a point C at a higher horizontal level than that of the vertical
boom (10).

20
3. A structure according to claim 1, characterised in that in side section the socket
component (14) forms an approximately triangular design, a line L between the
connections of the vertical boom (10) and the stay member (20) (points A and C)
forming an angle of about 45°.

25
4. A structure according to claim 1, characterised in that seen in a normal vertical
position of the crane, the vertical boom (10) and the stay member (22) are attached
swiveling spaced apart at substantially the same level of height in the triangular
structured articulated member (20).

30
5. A structure according to claim 1, characterised in that the stay member (22) is
shorter than the vertical boom (10).




