-1 Articulated jib crane The present invention relates to a lifting

machine wwth a placing jib working in articul ated node or 4 A node
for lifting and handling | oads, conprising a mast, a jib f4Mmmelw muted
for rotation at its first end at the top of the mast, and a Jih hea

menber articulated for rotation at the second end of the jib 58 the

said jib head nenber having, A9, & h side.of its axis of articulation at
the jib foot, respectively a—?i%gﬁg%ggie%%ngii%gand a counter jib head
menber, a jib holding assenbly conprising at |east one stay and a jib tie,

and at | east ofibedpubkenacthngnadbncukabies tpaeklddnheet maghtihe wilhf oot

tothe jib d_menber etermning.th ngl e hetween the jib foot and the
jib head® ﬁgﬁgépg ?6%aWP6%1Pﬁe1HaﬁE|ﬁﬁ&ﬁ8$ego§8 eoﬁrb&ﬁbaﬁékfg&ﬁ §PF@$,

use i s hdbirt lafkyngrdedohaadldnigeivablse honpzastiag pl agisty j& B ioFoaki ch a
bogi e slides ervi.ng as_a i.de for .suspension_ .neans. In sone
circum;tz‘?tlrr]gég,mSL %Fdexgﬁpfgt%ﬁéﬁntﬁ %i?e%lﬁﬁé & e&hﬁrtﬁﬁbﬁﬁhé¥¥bna

| egi sl at mastpr ehidbit §ibr aved megbevreartpkcolatad dFoentrota thilke %mt%heelther
cranes with a.liftabl.e and. .orientable placing.jib or. cranes with an
orientabFSCOQQthglSFeB%SIQ&%ngoP&b 5%@ ﬁﬁégeSde%eéﬂaméggﬁqw?@¥qqgﬁtable
pl aci ng phbehaiiestte advantageiscofparedcwlbhiber bzomhal 5jilkh foytanes with

conpar abl e mast ,heights, .of being able tqo take |oads to greater heights.
Fonover . TERBBECANE Py ot it NERAMBeRUGE CaPL 411 ar SABRCES Jdomserdd wth

hor i zont akmpkl, chanes. hbilEshby askBebl yMebhpis iheaeh helakg elatdiwgl vy hi gh,
t he nanigulation of .| oads .in the , , _

nd a jib tie, and at least one double-acting articulation

jack connecting the jib foot to the jib head member,

determining the angle between the jib foot and the jib head

member.

To allow the handling of loads on construction sites,
use is habitually made of an orientable horizontal placing jib

on which a bogie slides, serving as a guide for suspension

means.

In some circumstances, for example when the sites are
crowded or when national legislation prohibits travelling over
plots adjacent to the site, either cranes with a liftable and
orientable placing jib or cranes with an orientable
articulated placing jib are preferred. Cranes with a liftable
placing jib have the advantage, compared with horizontal-jib
cranes with comparable mast heights, of being able to take

loads to greater heights.

However, these two types of crane have certain drawbacks
compared with horizontal-jib cranes. Firstly, their minimum
reach being relatively high, the manipulation of loads in the
immediate vicinity of the crane base cannot be ensured.

Secondly, it is very difficult to control an evenness of the

I
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i medi ate vicinity of the crane base cannot be ensured. Secondly, it is
very difficult to control an evenness of the - 2 speed of distribution
. of the | oads which nekes it possible to prevent any unwanted swayi ng. The
patent FR 2605619 describes a crane of $he type defined at the beginning
whi ch conbi nes the effects of a crane wWith an articulated placing jib with

“those of Ilft bI . n an thus conferrlng on it a ertaln
nultlpurpgée c grae 5%1% tl%&hl % ﬁﬁ Wl 16F MRS Adn@osiid e d

advantag@reWebelagyahh@ammeﬂestWQh@ed and folded, and this automatically.

However, because of the design of the articulations of the placing jib,

this crane always has a long mnimmreach. |In addition, the gainin

hei ght under tmhehpakenbtaRnedothB deertibesoh thankl Bfi $heait remai ns

relatively _snmall, n ei ng abl e xcee an angul ar_ anpl i tude equi val ent
Lo 50 cORSIPEE e b iPeDRELRTE M LR CPOW AR BOEaREE SR A IR dngiane

al ways f efimed aheh\ioteﬂuﬂb%eldl @1&%@@@@%%1&@ thidee ¥ fz0ati.fcMpi@over, when
this crane is fol.ded up and | aced on a travelling carrying chassis

especi al Py2deéSPgaé FGF“FU AFSPEREFLIEON Ot A Po&& §dilny assenbl y t hus

formed i swujluspurpbke b@a@*&&%e&ﬂdﬁh adbiQurofEt ke eChRarange caraklig it to
access tEF road networ k. However, this assenbl cannot run on sone

secondar P2PoliPEs AV PRI St PELRY @bd&r &Rcbe Fﬁéoéldﬁdofa%éo&d@éje @and

i nventi orhis bqt@mg@g@glqyllftlng machine with a nul ti purpose orientable
placing jib being able to be used equally well as a crane with a liftable
placing jib or as a crane with an articulated placing jib or as a crane

However, because of the design of the articulations of
the placing jib, this crane always has a long minimum reach.
In addition, the gain in height under the hook obtained when
the tip of the jib is raised remains relatively small, not
being able to exceed an angular amplitude equivalent to 30°
compared with respect to the horizontal, because of the angle

always formed between the jib head member and the jib foot.

Moreover, when this crane is folded up and placed on a
travelling carrying chassis especially designed for its
transportation, the road-going assembly thus formed is just
able to pass under a four-metre clearance, enabling it to
access the road network. However, this assembly cannot run on

some secondary routes with a restricted clearance.

The aim of the present invention is to produce a lifting
machine with a multipurpose orientable placing jib being able
to be used equally well as a crane with a liftable placing jib
or ag a crane with an articulated placing jib or as a crane
with an inclinable jib head member, the conversion from one
function to another having to take place as simply as

possible.
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with an inclinable jib head nenber, the conversion fromone function to

anot her having to take place as sinply as possible. - 3 Another aim of
~the present invention is the production of a lifting machine with a
mul tipurpose orientable placing jib which, when it operates as an

articulated placing jib crane has a very | ow m ni mumreach but a maxi num

- reach which as reat as si bl e. Another aimof the present invention
i's the productﬁBﬂ h%F ﬁlmlpF genﬁfﬁ?ﬁgtwﬁpﬁegtﬁﬂptFﬁuFﬁ@s@rGﬁP€ﬁﬂ§ﬁie

pl aci ng offi & tapabheg mbcwmbr Wt B ma1taasrlosan cevemtspaed plidripRy ti cul ar
at a constgnt hog Z0 speed when it is operatin an articul at ed

pl aci ng PiB ¥PAf ar‘r&t REFTA RS0 S RE 6F§§€h‘t1 gcﬁ\?lelﬂlla(?rmgs Jrifke

producti eragk, ahbbfhlﬂ@rWﬁQanﬁfNﬂHﬁmar@ﬁbh!%%kPQSﬂpgﬁhﬁﬁ{%@d%h|NH¥3HK)jib
which, when it is operating as a liftable placing jib crane, affords a

helght un8eP St HESREORSWRPER s ®as high as possible. Finally, the ai m of
the present invention is the production of a lifting machine with a

mul ti purpose orientable placing jib which, when the jib is articulated on
an articul at ef"RBEET 8aR Bé FBIedéé‘eﬁﬁntthéni’f%lﬂ:1@6nﬁ§ctth¢am9duc|§d§§ll ble so

that it %@nabﬁ1Ek§ﬁ§dmbﬁhﬁn%oﬂﬁ%hn%rmﬁﬁtﬁﬁ%rp@%@16ﬂﬂ%ﬂﬁ@%ié“§ﬂéd%n ew to
its transportation. For th eg&'ose the object of the presént i1Invention

is ali ﬂtlpnﬁaﬁﬁél%ien@fmdtlﬁt&’ﬁ i@t ableagl aci ﬁg’- jel"lﬁﬁfbﬁéﬁﬁd,ngl’l n

articul at,getABAE aQr aktN &l icbhaklae e ik chirf i
defi ned tgt t he bggl nning, in v?/mtc lg%%étﬁt tg the e'?ﬁq%oc#gaﬁi acgﬁtrgtso

t he salda§eé§nér§ﬁﬁuéﬁéeﬁh@1@§uﬁﬂeﬂHh ramead nmenber have conj ugat e shapes
enabling the jib head nenber

Yet another aim of the present invention is the
production of a lifting machine with a multipurpose orientable
placing jib which, when it is operating as a liftable placing
jib crane, affords a height under the hook which is as high as

possible.

Finally, the aim of the present invention is the
production of a lifting machine with a multipurpose orientable
placing jib which, when the jib is articulated on an
articulated mast, can be folded in the most compact manner
possible so that it can be placed in a container of the

maritime type with a view to its transportation.

For this purpose, the object of the present invention is
a lifting machine with an orientable placing jib operating in
articulated mode or in liftable mode for lifting and handling
loads as defined at the beginning, in which the part of the
jib foot adjacent to the said second end and the counter jib
head member have conjugate shapes enabling the jib head member
tip to come into a position which is aligned with the jib
foot.
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tip to cone into a position which is aligned with the jib foot. The jib
tie can be connected to the jib head nenber tip by passing through at
~least one lifting counterbrace fixed to the jib head nmenber. The lifting
counterbrace can be arranged substantially at the junction between the
counter jib head nmenber and the tip of the jib head nmenber. The counter

-jib head nmenber,and.the.part of the jib foot adjacent to jts second end
can have prisnﬁ Fcp ogﬁﬁegagn ec&ﬁnEESEE i o LEGNDaE NEGst MemBeAcH 18y her

when t hebyi bakedhgartrcugh kead gmbemeand raliirgneduntha-maide ofi ddre dd b

f oot adjg&gnt. o.its second end can have the shape of a fork with two arns
and the ntéP 6 FERPStenber can come to be housed in the space between
the two arnms. The jib foot can consist of two parallel beans and the

counter jib heag nﬁngen can cone to be housed in the space between the two
beans. The ji b FGot *&hd Ph&G SFLZE FefBEr PaR TEETESIn ECed a5y 1 atlviey

i denti calatarthieC hicitadn &eteSie D WHL & ot HiiGAlHas Winldhbd e RCi Hed the
vertical plane of symetry of the lifting mnachine. The articulation jack
or jacks t¢&nlofiEct {néSaich MY directly to the counter jib head menber.
The articulation jack or jacks can directly connect the jib foot and the

jib head nmenber tip. Each articulation jack can connect the jib foot and
the jib head FBRHEPUBfeHedR® SradwBeMmbsrsand the part of the jib foot

adjacent to its second end can have prismatic profiles and can
come into contact against each other when the jib foot and jib

head member are aligned.

The part of the jib foot adjacent to its second end can
have the shape of a fork with two arms and the counter jib
head member can come to be housed in the space between the two

arms.

The jib foot can consist of two parallel beams and the
counter jib head member can come to be housed in the space

between the two beams.

The jib foot and the jib head member can be connected by
two identical articulation jacks, mounted symmetrically with
respect to the vertical plane of symmetry of the lifting

machine.

The articulation jack or jacks can connect the jib foot

directly to the counter jib head member.

The articulation jack or jacks can directly connect the

jib foot and the jib head member tip.

Each articulation jack can connect the jib foot and the

jib head member by means of two links.
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The two |inks can be articul ated on each other and on the jack by nmeans of
the sanme axis of rotation. According to a preferred enbodi nent of the
_invention, particularly advantageous for tower cranes, the lifting
machi ne conprises a novabl e count erwej ght_whose position is slaved to the
angle of inclination of the jib foot. The novable counterweight thus

* bal ances the crane according to the position of the jib. This novabl e
count erwei ght can be fixed to a first end of a pivoting counterweight arm
t he second endThé whochihkRs tahabeonakliyuaatedubat edcancthert uhsebnor

platfor f the ifting machi on the.oppgsite siide to the jib. The
counter ShPac %Xnﬁ8égéd°%otgﬁesﬁﬁﬁ aéﬁgsg%tﬁogﬁélopb foot/jib head
menber articulation by at | east one countermeight cable passi ng over the
stay. The presgnce 8t t he countgrmei ahl.e or c %s makes it possible
to reduce the #§F289HPIthe Pi BTPEFEER EQ P 1Qﬁ8tn8 FReTRRYeRsdRer wei ght
cabl e Capabe1EUXa@ly0aﬁh@nka§e6©@df6&”b©%erl&r@@é%lcﬂh@rthtlh@e rei nforced

part of the jib head nenber/h% Lﬁ articulation. The other end of the
counterm@PﬁHPnéaSP@pEéﬁeﬁeaf 4abls CONBLEIWEighh WhRES: BOSLEARS ¢t cabl e

passi ng evefed Pl LBy agane ed thﬂhﬁa@hbﬁtb@gt%@UPE%VW%b&htT%%”‘ In this
way the angle of the pivoting arm and consequent t he hol di ng nonent of

t he coun?@VﬁEﬂ@hPOUP§eHWFéSPFyt?P&v@élﬁécﬁﬁet§ﬁgFéa@ﬁ eirECTdBaniteh Slre

using anpcauxibhaby EBELOKibFor the counterwei ght cable to remain perfectly
tensi oned, even when the jib foot is conpletely raised, the pulley can be
connected to the pivoting counterwei ght armby a puIIey armwhich is al so

fLVOt'“?i artlthgtﬁevaaleh@ouﬁeegm@a@ﬁtgBanabglf@&@dth% asgqaky char med by
I'S pulley an
P ofya pivoting counterweight arm, the second end of which is

rotationally articulated on the turret or platform of the
lifting machine, on the opposite side to the jib. The
counterweight is connected to the jib, close to the jib
foot/jib head member articulation by at least one
counterweight cable passing over the stay. The presence of the
counterweight cable or cables makes it possible to reduce the
size of the jib lifting cable and motor. This counterweight
cable can be fixed to the jib head member, in particular to
the reinforced part of the jib head member/jib foot

articulation.

The other end of the counterweight cable can be fixed to
the platform, the counterweight cable passing over a pulley
carried by the pivoting counterweight arm. In this way the
angle of the pivoting arm, and consequently the holding moment
of the counterweight, is directly slaved to the angle of the

jib without using any auxiliary motor.

For the counterweight cable to remain perfectly
tensioned, even when the jib foot is completely raised, the
pulley can be connected to the pivoting counterweight arm by a

pulley arm which is also pivoting, articulated on the
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the pulley armcan conprise weighting nmeans for tensioning the

count erwei ght cable. The [ifting machi ne preferably has two count erwei ght

_ cabl es passing respectively on each side of the jib foot. In order to
facilitate the understanding of the inyention, and of its characteristics
and advant ages, several enbodinents are presented below with reference to
- the drawin in which: - Fiqure.1 depic in perspective a first

enbodi nefeNGEERRSAE £ty Raeh ERE ﬁsﬁﬁ“@-m %&rﬂﬁdj By (tiih SRR R
positionthe gulileyl atedcamdeocand.isien welghkaekgmesns, fior tdddiapliegede -
Figure 2 de icts,,b% nea% of an elevation view, the first enbodi nent of
the |ift FRYPFEEHFAE haf? gea placing jib in the folded position along the
mast; - Figure 3 depicts, by neans of superinposed views in elevation,
vari ous steps §L fgtging t he st of the firs enbodi nent of the lifting
machi ne; - Fi guf8s A5 EH9402GE8p1E PT6Y CRBRAY 5P SviIClRs CONNESFEPEAETN, t he
vari ous ghepesobaeenver seepektamelie ondichictulsaied oroded g itheddd.t abl e node
of the placing jib of the first enbodinment of the lifting machine; -

Figure 5 depicts, by neans of a viewin elevation, the first enbodi nent of

the Iifting nmaghi Beqer therbelidedatRoshbi QRdersEhadies 6 tebC depict, by
means of views in elevation, various neans for transporting the first
enbodi neAPVesf 1PRe PRFt Phg Livdc Fihdeact eriighie s7 agdhiagivantungatearrsvisiral

super i npeg@eqay W sl BreClvdldr@Ra YRNIAM Y iRPASeF cHerPRER] I Ardhied, st
enbodi nent of the lifting machine with a placing jib in the working
posi ti onifnWhiifhabl e node;

- Figure 1 depicts in perspective a first embodiment
of the lifting machine with a placing jib in the working
position in articulated mode and, in the background, in
liftable mode;

- Figure 2 depicts, by means of an elevation view, the
first embodiment of the lifting machine having a placing jib
in the folded position along the mast;

- Figure 3 depicts, by means of superimposed views in
elevation, various steps of folding the mast of the first
embodiment of the lifting machine;

- Figures 4a to 4d depict, by means of views in
elevation, the various steps of conversion from the
articulated mode to the liftable mode of the placing jib of
the first embodiment of the lifting machine;

- Figure 5 depicts, by means of a view in elevation,
the first embodiment of the lifting machine in the folded
position;

- Figures 6a to 6c depict, by means of views in
elevation, various means for transporting the first embodiment
of the lifting machine;

- Figure 7 depicts, by means of superimposed views in
elevation, various phases of operation of the first embodiment
of the lifting machine with a placing jib in the working

position in liftable mode;
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- 7 - Figure 8 depicts, by neans of a view in perspective, a detail of a
device for locking the placing jib in the working position in liftable

~ node of the second enbodinment of the lifting nmachine; - Figure 9 depicts
in perspective a second enbodi nent of 4he lifting machine with a placing
jib in the morking position in articulated node and, in the background, in

- liftabl e node; - ure 1 , nmeans o erspective view, the
articul ati on by ja %E?mg & E £?00$¥aﬂ8a??bogeﬁdgﬁ%WbéP pgrsgeggﬁygnt of

t he sefoadgeabgdlaena aévibe Ebkt ibgkinghthe placthg g@bkungtp93|t|on in

articul ated node; - ure 11 depi of a viewin elevati

t he art|88FEEPBnPB§1FégR BBt weshH Fﬁﬁ WBgF g%dt PbSREQRIE 8P1m8Pttﬁ

vari ant tﬁeFuggtgnéomawhghethe placing jib in the folded p05|t|on -

Fi gures 12a, 12b and 12c depi by means of schematic views in, elevation,

a third enbodi rent F68UFRe” B?P%FH@ HBCRPREPEGFEKei RsSBFaBRngTPPEiment

reSpectlb@lyhenllat&hQUhabﬁdnelwﬁtabbepaadlngchubaﬁhetﬂ@d®orklﬁggures 13a
and 13b depict, by means of perspectlve Vi, ews g %rtlculatlon
respectlP@F&t&PFhlﬁnérFéEHléﬁﬁdtW@d 30(s, 1PefREenafi HrPHE@'aﬁ&-jlb head
menber off j¥hapt Bi Kedeenbodi ment of the I|ft|ng machi ne in the working
position in articul ated node; - Fi gures 14a, 14b, 1l4c, 14d, 14e, 14f and
14g depi ct schenaFFEHFFy19ag?EhF§Softh@eaP§|EGIatPSHSB?CtéEE gt eacks

between il foet candiibh qa@wr%%rtw@ient lf]%bt Fobd arodiieMead imenidae
s

wor ki ng position in articu ed ifgure 15 depicts an enbodi nent of
t he ||ftp§ga variant of the second embodlment of the lifting machine

in the working position in articulated mode;

- Figure 11 depicts, by means of a view in elevation,
the articulation by jack between jib foot and jib head member
of the variant in Figure 10, with the placing jib in the
folded position;

- Figures 12a, 12b and 12c¢ depict, by means of
schematic views in elevation, a third embodiment of the
lifting machine, with its placing jib respectively in
articulated, liftable and inclinable mode;

- Figures 13a and 13b depict, by means of perspective
views, the articulation, respectively with one jack and two
jacks, between jib foot and jib head member of the third
embodiment of the lifting machine in the working position in
articulated mode;

- Figures l4a, 14b, 1l4c, 14d, l4e, 14f and 14g depict
schematically variants of the articulation by jack or jacks
between jib foot and jib head member of the third embodiment,
in the working position in articulated mode;

- Figure 15 depicts an embodiment of the lifting
machine with a moveable counterweight;

- Figure 16 depicts another embodiment of the lifting
machine with a movable counterweight;

- Figure 17 depicts an enlarged view of the movable

counterweight system.
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machi ne with a noveabl e counterweight; - Figure 16 depicts another

enbodi nent of the lifting nmachine with a novable counterweight; - Figure

. 17 depicts an enlarged view of the novable counterweight system In order

to sinplify the drafting and facilitateg understanding of the invention,

i dentical reference nunbers have been given in several figures to

~identical or equival.ent parts.of. several variant odi,nents. The first
enbodi nent of EHeOFp?FiHB ﬁé@ﬁ#ﬁgyw§¥ﬁ aﬁa%BFPEn?3§F2a5P &'%A4S i b wor ki ng
in arti cuhdeedtandenar oifn thlel finaehe ivnde ibehthiichl re fandmandluri@doads as

depicted. in igure.l conprises a_faqldabl e nmast consisting of two _portions

articuIalht':‘i’ffeoﬁegé‘cﬁléﬁfeﬁ‘em?1 ﬁ&ﬁ?F?la%ﬁﬁgFeFOSP 2fe§ﬁ&céﬁ p&IVINVRIE™2 . The

mast f 00bairg sBinkedesa lasalrq apitV @mbadldaent s .hori zontal axis on the front
part of a rotating chassis or turret 12. The upper nast carries, pivoting
about a horizontal articulation 26, firstly an articulated liftable

placing jib 3%the4iizad saeeadhgntwersymerlhifeéangstayhitle carmeeked at
their end hy a shaft carrying two pulleys 17. The turret 12 is nounted so

as to pi PEECREEHL Ca Py Gall X WO THITY dar AYitHGULETESs MLl OTTHE nast i s

hel d in warkbRgePaRidkl ¢} iFRARY @hda nelal el alRmRNt: CRsIEtdNg Pf a
ballast 13 fixed to the rear part of the turret 12, raising counterbraces
23 conneftiPiget he CREPEisES chdaldatdee Magd Coas 138 119 aforfe ke tHiens

control deviieelatBal opheury RciRe draWdg MR TR o eXAMIE R W nch
pl aced on the turret 12, the two ties passing respectively over the two
pul | eys TRSSf 2Rhe THeayaste fomfte igr MopteCe#q it &5l @ ipicdciahpyti B consi sts

of two BR$HSHLNRAN! BxiRABR! X 1R IFRHOYardl ANG &dddt RGBS .
turret 12. The upper mast carries, pivoting about a horizontal
articulation 26, firstly an articulated liftable placing jib
31, 41 and secondly two symmetrical stays 16 connected at
their end by a shaft carrying two pulleys 17. The turret 12 is
mounted so as to pivot about a vertical axis on a carrying

chassis 11.

The mast is held in working position by means of a set
of elements consisting of a ballast 13 fixed to the rear part
of the turret 12, raising counterbraces 23 connecting the mast
to the turret, two ties 25 all connected to a control device,
not shown in the drawing, which may for example be a winch
placed on the turret 12, the two ties passing respectively

over the two pulleys 17 of the stays 16.

The articulated liftable placing jib consists of two
master parts, namely a jib foot 31 and a jib head member 41,

articulated on each other.

The bottom end 35 of the jib foot 31 is connected, by
means of the horizontal articulation 26, to the top of the
upper mast 22. The other end 36 of the jib foot is connected,

by means of a horizontal articulation 45, to the jib head
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articul ated on each other. The bottomend 35 of the jib foot 31 is
connected, by neans of the horizontal articulation 26, to the top of the

. upper mast 22. The other end 36 of the jib foot is connected, by neans of
a horizontal articulation 45, to the jid head nmnenber 41. The articul ation
45 divides the jib head nmenber into two asymetric parts, nanely a counter
- jib head nepber

42, carrying.two pulleys 44 at [ts_.end, and a jib head
member TF ﬁ§,4éar?9?n§rgfc39§téﬁg 48 %ﬁﬁléﬁﬁlébg é&gdpﬁaglﬁg €Suspensi on
means conststtwg ebkyamktkicngagabl enddelg pukbaytekl g6k deddanmeibierng hook

54. As presented in the foreground in Figure 1, when the end 46 of the jib
head nenBér FRPTYZ EsIR BBS&FV8n4ﬂ,thégﬁlﬁBénganﬁi8 P%biﬁeﬁﬁemﬁHLEanl

positiontip astiedkaedgnadeirihenti es twb passeydceassiivigl Yokl ough the
grooves of the Eulle s 17 of .the two_stays_16, and ;hen t hr ou t hose of
the two PHFPEREIRR MGANPHECRSARCEPTj Ph ReadTheRBeF3®2E aid & PUK¥d to the

jib headlperbahd4ad. 1Theihgenodr farm with the jib foot 31, the two stays
16 and the counter jib head nmenber 42, a defornmable quadrilateral. This
geonetric configuration enables the end 46 of the tip of the jib head

nmenber 43 to nR¥epPBsaAtedPRhOXhBBEBk¥gibahdand keglzental whahhihe end
represented by the broken line 51. In the background in Figure 1, when the

end 46 oft6t RE tprbiRBaBeRSnBerbErptdB 13 iR POSPORESR IBI Phe YHCadilAg i is
situatedsip he;WOrkienGopPRIhY %@s‘i@ibhf tablecnede ot Lhe rode . herd cqrigber 41
is aligned with the jib foot "31. It can be seen that the ties 25 are fixed
to the j b pead musbessiyely sseoueh the em@oxesopPft ke Pyldevhd 7 ¥ head

menber 43yl @ybhis%a%,goafsi,g%at @Rn tRESSgh 8Rode BEWRRSTWNING1aKEs 4he

pulleys 17 of the two stays 16, and nowforma triangle with the two
of the counter jib head member 42, and are fixed to the jib
head member 41. The ties 25 form, with the jib foot 31, the
two stays 16 and the counter jib head member 42, a deformable
quadrilateral. This geometric configuration enables the end 46
of the tip of the jib head member 43 to move on an
approximately flat and horizontal path, represented by the

broken line 51.

In the background in Figure 1, when the end 46 of the
jib head member tip 43 is in position B, the placing jib is
situated in the working position in liftable mode. The jib
head member 41 is aligned with the jib foot 31. It can be seen
that the ties 25 are fixed to the jib head member 41, close to
the end 46 of the tip of the jib head member 43. In this
configuration, these ties 25 now pass only over the pulleys 17
of the two stays 16, and now form a triangle with the two
stays 16 and the aligned assembly consisting of the jib foot
31 and jib head member 41.

The part in the background and in perspective in Figure
1 presenting the placing jib in the working position and
liftable mode shows that the jib foot 31 consists in fact of

two parallel beams 3la and 31b mounted laterally on each side
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stays 16 and the aligned assenbly consisting of the jib foot 31 and jib
head nenber 41. The part in the background and in perspective in Figure 1

. presenting the placing jib in the working position and |iftable node shows
that the jib foot 31 consists in fact gy -two parallel beans 31la and 31b
mounted |l aterally on each side - 10 firstly of the upper mast 22 and

" secondly b a r.4 h ruct i wi.th. t beans is
advantaggg%ggmgth t?% §38§§2§§§ e£go§ﬁgeﬁgf§§8§ga§%ngﬁgepI%Zhggﬁ be housed
Wi thin thebeko#tlor separation 34 between these two beans 3la and 31b and
a perfect alignnment of the jib head nenber 41 with the jib foot 31 is then
obt ai ned whi ch, as described below, affords a gain in height under the

hook whi ch is batheacoopatedcwibh wheh bwbt bpampose hbdbanehgkbespr ratsart
whi ch have an angl ed. shape. . I n addition, such a construction wi.th t beans
N orobg BRcAlEe ol EBEncERe Pt bERD melRbroaby Cart BRI hEusga: Pertin

t or si onakhst s26gt br Fheaganebal 3apBeAwatnothtbe assebkhys 13 1ar bingulabed
node, gover.ned by _th rticular ge try . of the quadril atera 44, 45,
Tt e S LAY SRS R PR S LA i S Hi
denonstr @bett e hel ehphapedabyietwahatht has aespetidsis befl oih)e alfifictddag a

machi ne, nanel, he venent control . system.,and the sl ot between.the two
boans of SENB {HbPFSGEE. PROET SRE GGPk: FORCIn 1 8r (AT COTERIGE. M SRhiCR t he
end 46 ehilthputkppsefl jibe pifbtheagrierbat-t4Fhighs hhwat egh Hekg]eeX @Ml .i n

position A it is possible to lock the device controlling the ties 25 so
as to keep the distance between the pulleys 17 and 44 constant throughout

al | the phasesrgfaghang6n,i Butheaanghatefic@ibhcuhahi eRcobeth® placing jib.
reinforces the structure of the lifting machine by offering

better torsional strength.

The general movement of the assembly in articulated
mode, governed by the particular geometry of the quadrilateral
(44, 45, 26, 17), is known from the prior art. It is however
important to demonstrate the role played by two of the
components of the lifting machine, namely the movement control

system and the slot between the two beamg of the jib foot.

In a configuration in articulated mode in which the end
46 of the tip of the jib head member 43 is situated for
example in position A, it is possible to lock the device
controlling the ties 25 so as to keep the distance between the
pulleys 17 and 44 constant throughout all the phases of change

in the angle of articulation of the placing jib.
The device (1) controlling the articulation 45 consists
of a system with links and a double-acting ram or ramsg, which

will be described in detail below.

In order to bring the end 46 of the tip of the jib head

member 43 to position D corresponding to the minimum reach of
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The device (1) controlling the articulation 45 consists of a systemwth
| i nks and a doubl e-acting ramor ranms, which wll be described in detai
_below. In order to bring the end 46 of the tip of the jib head nenber 43
to position D corresponding to the m_nijgumreach of - 11 the lifting
machi ne, the operation is carried out sinply by the relative novenent of
“the rod W th.t ect to, the cylinder f. the jack or jacks. .The Iifting
hook 43 bPogt6EEr08 PoRauHE . HhGeaPeraiRE TasratEyoq Pt SN SYs! o
nmet hod f ehecpalaodliengotBeenangifethet wednwikch freebeandtjol hhreaq liedeer , it
becones egs to._control the e%gnn s% of tge %Lgﬁslation speed of the end
46 of R [PB HESH REmBRPRErp ERAIERGS E0 EPEy At PARYEGRENELY SN ng of
t he | oadcllusengrbt shbamedking. During the horizontal novenent shortening the
reach, the end 46 of the tip of the jib head nmenber 43 passes through the
internedi ate position C,  correspondi ng approximately to the m ninmumreach
posi tion whi chpyasiebtiai sedcwikhstihglki hbtRed FBEhEBASrofl 1tihg pheor art.
Now, becausi o% t he Rres nce of t e,_%&ﬁﬁ %r separation_ 34 between the two
beams 31a°4hA SEEWEPLt RaD FPLI 98 diBuAFER BRIBESs the PECOTER GREY| X6 head
menber 43cherobetheusednhbekentt, chie cravnenent cgagpeed JFUe hetenld iats Ryt ngs
the end 46 of the tip of the jib head nenber 43 to position D, just
agai nst th& PiB PE8E. MPRPSTp&dPt PR BPEST £8sPERYS o e LITHERT reach of
the |iftiRayiaghbretnst abkidnguiiom tRiss neasintingn D corresponding to the
m nimum reach and in order to return to position A, it suffices to effect
the reverse novenent of the rod of the articulation jack or jacks, whil st
mai nt ai ni ng t hguk-9aki BEeOhokhecHe U CRoveRBhEOLhLREchhe gt ke 222301 ,t ek the

end 46 of the tip of the jib .
end 46 of the tip of the jib head member 43 passes through the

intermediate position C, corresponding approximately to the
minimum-reach position which was obtained with the lifting
machines of the prior art. Now, because of the presence of the
slot or separation 34 between the two beams 31la and 31b of the
jib foot 31 which enables the tip of the jib head member 43 to
be housed therein, the movement can continue until it brings
the end 46 of the tip of the jib head member 43 to position D,
just against the jib foot. This posgsition D corresponds to the

minimum reach of the lifting machine.

Starting from this position D corresponding to the minimum
reach and in order to return to position A, it suffices to
effect the reverse movement of the rod of the articulation jack
or jacks, whilst maintaining the locking of the device
controlling the ties 25 so that the end 46 of the tip of the jib
head member 43 progressively moves away from the top of the

upper mast 22.

By continuing the movement beyond position A, still
maintaining the locking of the device controlling the ties 25,
the change from articulated mode to liftable mode of the

placing jib is effected.
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head nmenber 43 progressively noves away fromthe top of the upper nmast 22.

By continuing the novenent beyond position A still maintaining the
. locking of the device controlling the ties 25, the change fromarticul ated
mode to liftable node of the placing jibb_is effected. - 12 As shown by

the white arrows 56, 57 in Figure 4a, t e Jib foot 31 is Iowered and the
~end 46 of the tip of the jib head nenber is raised. In Figure 4b, the ties
25 are alnost aligned with the jib head nenber 41. In Figure 4c, the jib
f oot continuesaitsheescent thandhtibe hk25w255aresvh@ﬁ digaganeat edhkromt he
pul | eys 44 of the count i b _hea nmber, 42. Ein . In _Figure 4d, the
posi ti onJoP £RA_C paﬁnﬁs4§08%re§tﬁg hirefit €BF £heCfi & e2 iBnfEhé ﬁlgf t he

jib headneeabgemdr beceresewl.siThl @iglite kbh Beadcresbers 4ke &m@rsftectly
aligned wth the |b f oot gl A | ocking device 61, describe belg A
mai nt ai nPAGIPRASWA Pgﬁﬁ@nﬂl aleBe PEBYEded loptiofallye iAF: &8 0ibn to the

j ack systeBt(&bntIReeB! a€kndeisicbnts bRaNthe ttibe wer kiregtpesi tion in
liftable node The g 2 46 o t he of t hlb head menher 43 being in
i

posi ti ondESCPRBERFSE AgOM bhe |§uéhﬁ¥§d§4lﬁ | & @dcﬁyn§eFéﬂﬂ-e§¢@€% Wi th
respect tembBe aborizontal. Figure 8 presents in detail the elenents
constituting the |ocking device 61 fixed on the one hand to each of the
two beans 3la and 31b of the jib foot 31 and on the other hand to the

counter jib he@@ngﬁﬂ?erlﬁ2F95uEEe4ﬂ'bth@agogﬁﬁﬁéh 4% apd p%QnQp%%abEng
together in order to keep thé jib head mefber 41 and jib foot 31 aligned.

To faci| ptheehngaér stafilen§ier 2R ©n thie tipesfafiiet Hébs gpsmmember 43
art'CU|aBEQme§CK§51§i%.b%%@ jib head member 41 is perfectly aligned

with the jib foot 31. A locking device 61, described below,
maintaining this alignment can be provided optionally, in
addition to the jack system (1). The placing jib is then in
the working position in liftable mode. The end 46 of the tip
of the jib head member 43 being in position E, the placing jib
is already inclined by a few degrees with respect to the

horizontal.

Figure 8 presents in detail the elements constituting
the locking device 61 fixed on the one hand to each of the two
beams 31a and 31b of the jib foot 31 and on the other hand to
the counter jib head member 42 of the jib head member 41 and
co-operating together in order to keep the jib head member 41
and jib foot 31 aligned. To facilitate understanding of this,
the ties and the system of articulation jacks have been

omitted from this figure.

Below each of the two beams 31la and 31b there are
mounted, projecting and placed opposite, respectively a piece
62a and a piece 62b. In each of these two pieces there is a
locking cylinder respectively 63a and 63b sliding in a
horizontal transverse direction respectively within the

housings 64a and 64b. The locking cylinders are kept partly

B3187WOGB - 23/12/02



omtted fromthis figure. Bel ow each of the two beans 31a and 31b there are
nount ed, projecting and placed opposite, respectively a piece 62a and a
. piece 62b. In each of these two pieces there is a |ocking cylinder
respectively 63a and 63b sliding in a ;horizontal transverse direction
respectively within the housings 64a and 64b. The | ocking cylinders are
" kept partl - 1 out si de .their housing under the acti.on _respectively of

t he sprPHé§1g§a%§ﬁ&r6 USiRge MRE ERMESE 1O TRERE SreniserY t%ﬁ%re is,
mount ed ppejiecki BGa and 6G® . Wrndee frolemcefunrr ijAveHead hdthert i t WO

| at er al ces of which are bevelled. Two holes 67 aq%H%Zb, i ntended to

t

f
serve reSPECE vEIy "RENE COh BESIRG S 1t Re PHECE AR EfcRTbf t he

| ocki ng ayhvietdedsU 833 ame &3l 1lhaweaheda de@y B wrESPE e Alatraan ddie two
| at er al fac?F of the piece ?g.,ln the final phase of alignnent of the jib
head nenf¥P DP21e8nd R BP0 231 InErEderd t6Y Sy Se iSEedt IparY &S tthe two

| ocki ng eyhisAeer Fo83a nan@ 83 raMs it RRIAE WH 1t iy @68 6fierEhe
bevel | ed shape of the lateral faces of this piece fulfilling the role of
gui de, tREd 68K RgleyFianGelsesr £orFrsyresHardiiy St B dded WP siatdnad

W thin thegices 8¥Peell Y8 edaOWsi Ngs 64a and 64b and the springs 65a and 65b
are progressively conpressed. The alignnent phase continuing, the ends of
the | ocking cylinders are situated opposite respectively the holes 67a and

67b. The precisg ahegrieal ehalke ﬂ'ailﬁgﬁhén@”@f &3R Wil H@ nfples- 67a,
67b i s obtained b¥6neans of two stggs 68a, placed respectively on each
%

side of tHe3peddP6E00kt thi $hsamnt @fathepesitammnl wartr afh&hgettiven of the
Springs 30%%1&91@ €90.indee s leackinG ®aH PRl 63 AULANR-ENGAge dipspectively
piece 66. The bevelled shape of the lateral faces of this
piece fulfilling the role of guide, the locking cylinders are
progressively introduced by sliding within their respective
housings 64a and 64b and the springs 65a and 65b are
progressively compressed. The alignment phase continuing, the
ends of the locking cylinders are situated opposite

respectively the holes 67a and 67b.

The precise alignment of the cylinders 63a, 63b with the
holes 67a, 67b is obtained by means of two stops 68a, placed
respectively on each side of the piece 66. At this particular
position, under the action of the springs 65a and 65b, the
locking cylinders 63a and 63b engage respectively in the two
holes 67a and 67b, thus providing the locking of the jib head
member aligned with the jib foot. The placing jib can then

function in liftable mode.

The performance of the lifting machine in liftable mode

is illustrated by Figure 7.
The inclination of the placing jib obtained at the time

of alignment of the placing jib and corresponding to position

E is 7° above the horizontal. A reach of more than 24 metres
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hol es 67a and 67b, thus providing the |locking of the jib head mnenber
aligned with the jib foot. The placing jib can then function in liftable
~node. The performance of the lifting nachine in |iftable node is
i.llustrated by Figure 7. The inclinatiqn of the placing jib obtained at the
time of alignment of the placing jib and corresponding to position Eis 7
- above the horizontal. A ach of nore tggn 24 metres B3187WOGB 23/12/02 -
14  corr ESPOREEOTHSt he R FEC A eRATcHIEER FE8TobeaicREd Wech With s

lifting mmebi metThg habghheundﬁ@ hee gheokinde rmehe hidank 124 Rl ehafy om the
hei ght of the mast @ ion . F, a ngélnun1|ncllnat|on of the jib of
around 866 W§t68?aFHSH ﬁe FLETRUREr E8EhTPStrhen 6 netres and t he hei ght
under the hook is around 42 netres. In order to return to articul ated

wor ki ng node, two_ el ectromagnetic devices 6 fixed respectlvely to two
pi eces 62a anfit6BBSiELETaEr udt BAXLAUB: dBF1EHakEPBWENEDEODAP Ofi t hdr aval

of the tweocuaeksng Gyl bb@a&&e%amadm@%fimh&pmea&@l 1ROl @%b 6a e/ RingThe
artlculatlon control device (1) w ack makes it possible to break the

al i gnnenthsr hepghti Hn@ietrhth@héleOFblﬁoétrourlﬁi 8rdE8etEEStol d the |ifting
machine conpletely, it is necessary first of all to place the placing jib
in the position of working in articulated node and then to bring the end
46 of the jib E£Rpoxgerotposetign bocertdspdadrAgvesking medei miwcr each. The

jib tip 43eksrbhaBnheysedalat-wrendahe siweg Q%%gfec%fwteh@ JdP R0t 13esThe

foll ow ng step consists in relea5|ng the ties ib foot 31, franlng
the tip 6Rat padj bBbheadenerhaates in padeg [tos aldwar d:élet Hetialont of the

lifting pAChREwARd RS two locking cylinders 63a and 63b from the
holes 67a and 67b. The articulation control device (1) with a
jack makes it possible to break the alignment of the jib with
the jib foot.

In order to fold the lifting machine completely, it is
necessary first of all to place the placing jib in the
position of working in articulated mode and then to bring the
end 46 of the jib tip 43 to position D corresponding to the
minimum reach. The jib tip 43 is then housed between the two

beams of the jib foot 31.

The following step consists in releasing the ties 25.
The jib foot 31, framing the tip of the jib head member 43,
then tilts towards the front of the lifting machine and bears
along the upper mast 22, as illustrated in Figure 2. This is
because the articulation 26, supporting the jib foot 31, is
placed at the front of the upper mast. An articulation 27,
supporting the two stays 16, is placed at the rear of the

upper mast.
The folding of the mast is illustrated in Figure 3 by

means of a succession of superimposed views. In order to

clarify the drawing, the major part of the placing jib, in a
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al ong the upper mast 22, as illustrated in Figure 2. This is because the
articulation 26, supporting the jib foot 31, is placed at the front of the
. upper mast. An articulation 27, supporting the two stays 16, is placed at
the rear of the wupper mast. The folding of the mast is illustrated in
Figure 3 by neans of a succession of superinposed views. In order to

“clarif r.aw .t he 1Qr, par.t the placing jib,.in a B3187

T3/ 12] o%%id%éi y?%ggégnpgg)ﬁﬁegn °f“5|°dg§‘eoH1P8etrh8“aﬁ%p&s aedtd pa Ha g

bel ow, has been omitted ffrom thiis ffiigwre.. As shown by Figures 2 and 3, the
end of each of the stays 16 opposite to the one carrying the pulleys 17 is
nmounted for articulation on a lifting sling 20, thus preventing the
tilting of theastahswhobgr d4gtiresr eaandf 3t hehemeeld b€, chheé SIf rebei ng
connected to a Iiftin%, ounterbrace 23. The to%_of the mast i s extended by
two pi ecESY8 8 PRG A Sst6p Fe BKS Yy $Det R 15vdy ént idfy t hei r
tilting wowards foleabtartulefh itthe dn &t 1AGtRGhisnandFaw) efhdde beans of the

jib foot 31 carries . a return bracket 32 intended for lifting the jib. On
each of PHREYETHrESKEDS R eSS © SE8YSe &OWAF A8 ddiFedi§arelSf dheach of

the staywmachiug, preverlliing thang ldond@cteld the 4 i1k fraely Iburmwdsddhe rear
of the Iifting'nachin%.6gé actuat,ing a doubl e-acting jack 18 which bears on
a

the mast3fodf®2E°Rng RSk dysCemeaed !?R’s try PifEsfas® farddnaround
a horizogtab @oki eulkatiwen s24yvaNd cHh@Pesntiikigue Hefi r tthe HirRs ensa fs t he
lifting counterbraces 23. The I|ft|g%. sl eeves 20, each connected for

arti cul atf6n £3PPEneTe ol 14t igCaya infakEaRe s Shay Pesimrortatdn Jiife
articul atroer 31. cArribe andeRfurthe fekdicng priegessielfort Ne @l e of
the lifting machine are situated horizontally, the upper mast
jib. On each of these brackets there is a stop 33 bearing
respectively on each of the stays, thus preventing the tilting

of the jib foot 31 towards the rear of the lifting machine.

By actuating a double-acting jack 18 which bears on the
mast foot 21 and acts on a system of links 19, the mast folds
around a horizontal articulation 24 and slopes by virtue of
the presence of the lifting counterbraces 23. The lifting
gleeves 20, each connected for articulation at the end of a

stay 20, make these stays pivot about the articulation 27.

At the end of the folding process, all the elements of
the lifting machine are situated horizontally, the upper mast
22 resting on the mast foot 21 and supporting the jib head
member 41 framed by the two beams of the jib foot 31, the
stays 16 and the lifting slings 20 being placed at the sides

of these elements. This configuration is depicted in Figure 5.

An additional advantage offered by the placing jib whose
jib foot consists of two beams is obtained with a lifting
machine having a foldable mast. It is a case of the saving in
space obtained when the lifting machine is completely folded,

thus allowing a wide variety of transport modes.

B3187WOGB - 23/12/02



22 resting on the mast foot 21 and supporting the jib head nenber 41
framed by the two beans of the jib foot 31, the stays 16 and the lifting

. slings 20 being placed at the sides of these elenents. This configuration
is depicted in Figure 5. An additional jgdvantage offered by the placing jib
whose jib foot consists of two beans is obtained with a l[ifting mnachine
“having a foldable mast. It is a case of the saving in space obtained when
the lifting machine is conpletely folded, thus allowing a wi de variety of
transport nodeSheB828FWOBBt283h#2/GP hehd mEhbefraatl that Hehédgudedhead nmenber

41 can be housed, ,bet ween e he la .and 31h.of_ the j.ib foot 31 nakes it
possible%FgwgﬁpaF%ea Eﬁgﬁi?ﬁ@aﬁf%g§&%h§f?ﬁ%§p§&£’FﬁCFe Hs’%ﬁkqﬁﬂé%u.
Thr ough pbesdibipatbnedsadh theilgrfitfiingnackivieg in padolidted posi tdfon,

many transportation possibilities are offered, .nqne requiring the ecific
const ruc e&ﬁ’%%f' ;P%rfjgl eltl?'ﬁenﬁomnr?&scﬁafs&%ﬁ llii%n&&rn@s Riglsd 19t rat e
sone of fohegd pesdithion,t nesy Aceerstiord aitddn @aeei®a.] ittied elxed 1ifting

machi ne i | aced on a carriage 71 and its carryi chassis 11 is

attachedoigegﬁg'rEQPeoFQ9%¥%H§bFZ¥?ﬁRﬁﬁﬁﬁ%ﬁrﬁ? HGHE 6, 2 the 1ifting
machi ne itsaRleatethgOrad rifidid @habdid .t IFGdhated 6@ td dd aatiafs thht AW ng
to Figure 6¢, the Iifting machine is placed in a container 74 known as a

"naritin@fCGhﬁéﬁn@PS?LWH d&18%andard di mensions are 12,040 millimetres
with regard to Iength and 2450 mllinmetres with regard to height. In

advance and by_ virtue of the presence of a vertical_ articulation 47, the
counter jib heRGCREABEE %2 FAFUSEeR 3 oltdsd tod dels i F iuSaring ilfy a

savi ng i pispaceont B TaldrRdeN HeR aft d erati-i nfhehantaineri£an then be
transported in a conventional nmanner, . .

attached to the rear of a tractor 72. According to Figure 6b,

the lifting machine is placed on a trailer 73 articulated on a

tractor 72.

According to Figure 6c, the lifting machine is placed in
a container 74 known as a “maritime container”, whose standard
dimensions are 12,040 millimetres with regard to length and
2450 millimetres with regard to height. In advance and by
virtue of the presence of a vertical articulation 47, the
counter jib head member 42 has been folded on itself, thus
offering a saving in space, this time in terms of length. The
container can then be transported in a conventional manner,

for example on a flat-bed trailer 75.

The lifting machine has been described above with a
carrying chassis 11 resting level with the ground. Naturally
it may also be mounted, whatever the type of mast making it

up, on a travelling carrying chassis, possibly self-propelled.

Some of the advantages obtained using a placing jib
whose jib foot has a slot enabling all or some of the jib head
member to be housed have just been illustrated with a lifting

machine whose mast is foldable. However, the same versatility
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for exanple on a flat-bed trailer 75. The lifting nmachi ne has been

descri bed above with a carrying chassis 11 resting level with the ground.

. Naturally it may al so be nounted, whatever the type of mast making it up,
on a travelling carrying chassis, possibly self-propelled. Sone of the
advant ages obtained using a placing jib whose jib foot has a slot enabling

~all or so of, the jib head nemher be -housed .have just been il lustrated
M th e | PPE AGmiaThPRE R TEE FaetT SOFOPAAIIEY HoRerar T4 Shreined
versati | whgnB3h8 BWBGB dad3/el Ha@2 -1sl Fepdrdesi Riiltdr apeciararmicsdlont duea
placing jib are alio obt gi ned when this foldable mast is replaced with a
convent i GFaPYt BwEF* S§FBY a WPE%escopi ¢ mast. In a second enbodi nent of the

lifting machine, particularly advantageous when the nast is a conventi onal
tower 29 as depicted in Fi

ure 9, the jib foot 31 consists of a single
"beamin the fo H18fS§CPBQk%E%HSFﬁ§Fﬁg°g Egﬁgﬁﬂé Fﬁglma§%ﬁﬁﬁ'34 open at the
end of thantikuleel ycakdiintgdditis atarnc what imetd5.s Bhedmrgiti falt his sl ot

is sufficient faor th counter, jih head nmenber 42 to be able to be housed
Lherei n SEWaEs 200 281 PSR AR LR LhE [ HORY ramsar it dhe
jib foot a3%indllo®dany ide\thee fHrM I d Edrhatedpbi g he 1dngidudamadi ment
can be provided as an option and, ensures the alignnent of the jib head
nmember WSERUthe 4 P0Gt tHggEe £ héns thd by icEe o idhtths | i ng t he
articul atd,@n hatween j4sL frel 1anddd bhead Jrenkar 1of avs@rdanic fr the

second enbodi ment. The two arnms 3la, 31b of the fork_ carry a transverse
shaft 2 SSowWCerhildl &gk mmertem 47 &t PeTibly &6k b inpufiad ddieked P t he

shaft 2 thy eughiarg end dheint WK 0¥ iidehend TedaCk T ofh GHeS
articulated at its free end by neans of a transverse shaft 7 on a system
of two pdills feot 31. A locking device similar to that (61) of the

first embodiment can be provided as an option and ensures the

alignment of the jib head member with the jib foot.

Figure 10 shows the device 1 controlling the
articulation between jib foot and jib head member of a variant
of the second embodiment. The two arms 31la, 31b of the fork
carry a transverse shaft 2 about which a jack 3 can pivot. The
jack 3 is articulated on the shaft 2 through one end 4 of the
jack cylinder 5. The jack rod 6 is articulated at its free end
by means of a transverse shaft 7 on a system of two pairs of
links 8a, 8b, 9a, 9b. Each link is articulated for rotation
about the shaft 7 through one of its ends. The other end of
the links 8a, 8b is articulated at 10a on the counter jib head
member. The second end of each link 9a, 9b is articulated at
l4a, 1l4b respectively on the arms 31a, 31b of the fork. When
the rod 6 of the jack 3 enters the cylinder 5, the links come
up against each other and the jib head member comes to be
aligned with the jib foot. Conversely, when the rod 6 emerges
from the cylinder 5, the jib head member tip folds against the
jib foot.
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i nks 8a, 8b, 9a, 9b. Each link is articulated for rotation about the
shaft 7 through one of its ends. The other end of the links 8a, 8b is
carticulated at 10a on the counter jib head nenber. The second end of each
link 9a, 9b is articulated at 14a, 14h yespectively on the arnms 3la, 31b
of the fork. Wen the rod 6 of the jack 3 enters the cylinder 5, the |inks

: t h_ot d.t b head comes to be aligned
Gth the i7b fBoPSRElRyBRear B8 dhotknBtlon 8 IeHarhest FRamiana 2yl | nder 5,

the jib beddreesher thap ft@ledarag@urlattlb&e preiseriteet i BILGMER ¢ 23H12/ 02 -
18 A peri kllleg iin the art will w thout difficult understand t hat
the arti Guf&t SnuﬁF séft 49 FOBtGaRte Ofo thign £ 1&18%68@%%1@@% afhdheont ext  of

the firstiegheg machiek, tﬂ@eﬂé'E%bnglﬁﬁ%%bﬁecdﬁ@¥§%§|8%Jﬂﬂ%'&%%ﬁmFo Sts

of two beans. In this casethelenth of the Iinks and of the jack rodls

cal cul at &8180CRR&t thehdRngRE Pécl@heodlmé(seﬁ@ﬂg@é t&er Heckmpadnim ext ent
from thecgykiundeed &be tiiak h%@nrr%mea 2ERTES Qg %%eﬁgé%e%b% yeen the two

beanms of the jib foot, as |l ustrated in Figure 11 Igures 1Za, 12b and
12¢c depi PEXdEHENBEFEAL Frem kihed cyaapegitne fficof) iboh & daics merﬁg)ermmm tThe

mast is %eCﬁBEQEH'B@%MeeEQW%% 290 ﬁ%a&@ o%ogh%fHHQ?f%%&t there is

articulated a first end 35 of a jib e second end 37 of the jib
foot takésusheasrdpénofigugei dm. At the apex of the prisma jib head
menber rotating about a horizontal shaft 45 is articulated. This

articul ation shaft subdivides the jib head nenber respectively into a jib
head nenber tipighnerail2ee fRb apdblBeadeperbeschepatdtalliy i i ridwo

crioodt TeBhagAlied SUULET Sl Jenp RN RIGD e A aiteng:

chosen tower 29. At the top ¢of the mast there is artlculated a first
end 35 of a jib foot 31. The second end 37 of the jib foot
takes the shape of a prism. At the apex of the prism a jib
head member rotating about a horizontal shaft 45 is
articulated. This articulation shaft subdivides the jib head
member respectively into a jib head member tip similar to the
jib head member tips of the first two embodiments and a
counter jib head member 49 which, seen in side elevation, also
has a prismatic profile, where the angle at the apex is chosen
so that the jib head member, by rotation about the
articulation 45, can come to be aligned with the jib foot as

illustrated by Figure 12b, the counter jib head member 49
being placed against the prism-shaped end 37 of the jib foot.

Two variants of this articulation and of the
articulation control device 1 are illustrated by Figures 13a
and 13b. As shown by Figures 13a and 13b, the second end 37 of
the jib foot is a beam having the profile of a prism. At the
top of the prism a jib head member is articulated at 45. In
Figure 13a, the counter jib head member consists of two
symmetrical arms 49a, 49b separated by a slot. The
articulation device with one jack and one pair of links comes

to be housed in this slot.
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so that the jib head nenber, by rotation about the articulation 45, can
cone to be aligned with the jib foot as illustrated by Figure 12b, the
_counter jib head menber 49 being placed against the prismshaped end 37 of
the jib foot. Two variants of this artijgulation and of the articulation
control device 1 are illustrated by Figures 13a and 13b. As shown by

"~ Figures 13a and 13b, the second end 37 of the jib foot is a beam having
the profile of a prism At the top of the prisma jib head nmenber is

articul ated atIASFigﬂreFﬂngSgh@acohh@egogﬂbeheFH?m@$%@r”%%?%Hs?%?%%sbs of
two symetrical arns 49a, 49b separated by a_slot. e_articulation
devicewaﬂﬁggﬁehfﬁmk43nﬂlﬁﬁeap&FF%EFtPFnP§Oé6%§S A dope ligogyedamh ofhi s

sl ot. B338éWECBa- 33412H03nd 19nkkn sk, g8ke 13b, 9ﬁoh@.is_0?)%ti%ridrie@ head menber
consists of a_sin Ee beam 49 with a prismatic profile. A double system of
j acks 3aS¥ABeSB15A4 1Y ARs <85 shdegf §he soygser didd heaghmemiezal |y on
each side of the counter jib head nenber. Conparing Figures 10, 13a and
13b, a person skilled in_the art will easily understand that the three
articulation HeWPREINGr EipUxneei dRal Lyai aaat L8kl , 2aPeknsogh sHilfiflededn i n

their StEME! Hire. wihNCeakTyALbleullhdN coh Fhall e nH] LAY 12,1 NO! ©

jack acting on two pairs of symmetrical |inks. Figure ows a single

j ack act FRyi6mRsaasengracsdonadfilyl iidest igeli nglichougd hid fsirenthétmeen the
Lo arm Bk LheceauRlel | incheanminel, 30 s FLolie A 3h.ahqys Lup.Ldent | cal
and symretrical systens of |inks and jacks. Figures a, b "and "1Z¢C
i |l ustratestRglehieekwackiing ompdes @ﬁiKHeOEimemqtmachﬂnéiammordﬁ@@rﬁo t he
i nventi ORg 4l c - S hgur t f . d 46 of the tip
of the ji Bahggﬁﬁﬁeﬁbgfﬁnﬂgcjgﬁ{c@t 458 ing, 85, BDUTNERE Paikero AR
moving inside the slot between the two arms of the counter jib
head member and Figure 13b shows two identical and symmetrical

systems of links and jacks.

Figures 12a, 12b and 12c illustrate the three working
modes of the lifting machine according to the invention. In
each of these figureg, the movement of the end 46 of the tip

of the jib head member is depicted in broken lines.

In Figure 12a, which depicts a mode of working as an
articulated jib, the end 46 moves essentially along a
horizontal line 51 which rises only close to the position of
maximum reach. In Figure 12b, beyond this position of maximum
reach, the aligned jib rises in liftable mode along the line
52, as also illustrated by Figure 7. Figure 12c¢ depicts
schematically the inclinable jib head member working mode.
Starting from the position of maximum reach, the jib head
member tip is first of all moved in articulated mode, so that
its end 46 describes a horizontal path as far as a position G.
As from this position G, the angle of the jib foot with
respect to the horizontal is kept constant by means of a
compensation for the length of the tie 25, and, by means of

the device 1 controlling the articulation jack or jacks, the
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In Figure 12a, which depicts a node of working as an articulated jib, the
end 46 noves essentially along a horizontal line 51 which rises only close
~to the position of nmaxinmumreach. In Figure 12b, beyond this position of
maxi num reach, the aligned jib rises iyyliftable node along the line 52,
as also illustrated by Figure 7. Figure 12c depicts schematically the
“inclinable,jib head nenber. worKki nmode.. Starting fromthe position of

hraxi num rjéychl,eaghésj 515850 % deSomlhe a8 a9 qfoveFinele 55

arti cul ategitiede ons @ hehatha fit! 458N A8 1deEEHheH %ythriigﬁH@ alypatfpas far as
a position G As fromthis position G the angle of the jib foot with

respect BOVEREaFSr Ploktdls Wonkdmo aesst dst By ardddsistirat e dypdhisatdeon f or
the | engtbcof whien! bepa®e ARtnhiTRaN Ohi % daUiGRsl GPRHL! 1T NG the

articulation jack or jacks, the B3187 . _ jrb head is
rai sed i RAGKEEPUPE (&SR WOTHingr Moste gakiesclie FBssddile & orwvche dhoafd 45,

as 111 uskieaped ey cihanie 1560 a1 M2 udvankags ah 141 MOidddd s s 4 s
illustrated by Figure "“12c, which depicCts schenmatically high bui éﬁngs in
the backgr StgdLfacrrs wér kihsg bvdddimakesnidt thessitlyl 4 itfd nbvesm dwvad at a

el ati veley nbowyal birfkdde s RLAGL-C e XlOHARN! Qe B il nd Rddlg facade of
the building, and then to |ift 1t so as inally, after rotation of 'the
tower of teh@leckt thg Aeeki va theo toracd tthe lodd dmg, herndridfs tdte a
buildinghﬁgﬂdrggkﬁ at a high reach. The articul ation between jib foot and
j1 b head nmber can be achi eved by neans of many variants of the link and
jack articulation systemw thout departing fromthe scope of the

art i cul at on. HHEcA EARTR 85T SEoRE CERGR Dy SadlPt 8 M es FERUSE i oure
10 and t kenabei eghdkeived by Regmise of many variants of the link and jack
articulation system without departing from the scope of the
invention. Figure l4a is a schematic representation in side
view of this articulation, which can represent equally well
the articulation in Figure 10 and the articulation in Figure
13a or the articulation in Figure 13b with regard to the
arrangement of the jack 3 and the links 8 and 9. It will be
noted in particular in this Figure 14a that one end 10 of the

link 8 is articulated on the counter jib head member.

The articulation depicted schematically in Figure 14b
differs from the articulation depicted in Figure 14a in that
the link 8 is articulated slightly further forward, on the
other side of the articulation shaft 45, on the tip of the jib

head member.

Figure 1l4c shows a variant in which the link 8 is
articulated at 10 at the articulation shaft 45. The free end
of the jack rod is articulated at 15 on a middle area of the
link 9 rather than at the articulation 7 between the link 9
and the link 8.
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13a or the articulation in Figure 13b with regard to the arrangenent of
the jack 3 and the links 8 and 9. It will be noted in particular in this
. Figure 14a that one end 10 of the 1link 8 is articulated on the counter jib
head nmenber. The articul ation depicted,schematically in Figure 14b differs
fromthe articul ation depicted in Figure 14a in that the link 8 is
“articul ated Slhghtlé Egrt r forward, on tgg ot her si_de of the
articul ati on shafPr4s148nSPRESt RpVeFipRE PRBOORBSRENEAHERIUERGAS (148 shows
a vari anwhiBhwbhehltihe bi Ak 8rk$cudkteaubat edeat 1303t thie jai iHelsat i on
shaft 45. The free end of the jack rod is articulated at 1I5 on a mddle
area of PRAEPSFink 9 rather than at the articulation 7 between the link 9
and the link 8. 83187WOGB -23/12/02 - 21 Figure 14d shows a variant
enbodi nent of Figure 14c, in which the link 8 is articulated on the tip of
the jib head FidBEe. 1epgahevwssanshbes uAsLRBE embpdamesakbodi WBACH Shahi ch

t he Ilnklﬁklg @gtaeehehggt@epaggkégthﬁgr%h%&hker%%&%%r%% QR e el p of

the jib head nenber; the whole 0 ks + jack systemis situated
bel ow t h&iBr pEctihat i 6k BRaft mgsbeThe theawhode e theck indd i+s jacki cul at ed

2 IS InagerbAdie aieaavbal heicl! hea A0yt besLib Lot has Bvieogan (not

shown in figure) I n order to house when th ead
menber f@ﬁd§hagaﬁﬁ§trpﬁelﬁlbrtééulatﬁdFﬁguﬂé 1mfa mhddﬂenhr&algfat$@

Brvi ot ARy, HnadPRES L BDEokInGEOD! 2 BebRe il BERGATRADRRCL (P, 10 LIS

variant, it is't art of t whi ch 'S a iculdated on the
jib footflghrettlnherén@stofhbheelﬂnthaadejaaktwhahateﬁ Hespéeetidvel y at 7

and 14 OQeEBSrlkgﬁdg gagi%gttgﬁe jib foot.

In Figure 14f, the link 8 is also articulated at 10
appreciably in front of the jib head member tip. In this
variant, it is the middle part of the link 9 which is
articulated on the jib foot, whilst the ends of the link 9 are
articulated respectively at 7 and 14 on the link 8 and on the

jack head.

Figure 14g shows an articulation in which the jack rod
is articulated directly on the shaft 45 between jib tip and
counter jib head member, whilst the links 8 and 9 have a
common articulation 7 not at the end of the jack rod but on
the cylinder, close to the point where the cylinder rod

emerges.

In the articulations depicted in Figureg 14a, 14b and
1l4g, the presence will be noted of four horizontal
rotation/articulation shafts whilst the articulations shown in

Figures 1l4c, 14d, 14e and 14f have five articulation shafts.
It will also be noted that, in all the articulations

shown in Figures 13a, 13b, 1l4a to 1l4g, the articulation shaft

45 is arranged so that the tip of the jib head member can come
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j ack head. Figure 14g shows an articulation in which the jack rod is
articulated directly on the shaft 45 between jib tip and counter jib head
~nenber, whilst the links 8 and 9 have a commpn articulation 7 not at the
end of the jack rod but on the cylinder, close to the point where the
cylinder rod energes. In the articulafiions depicted in Figures 14a, 14b
-and 149 tgg Eresence w. Il be noted of four horizontal

c

rot ati onF8r PAEFEnagRAFES [Pl dibt fECkr t PRI &ELonYisHoWsIRFd Fiogihes

l4c, l4dart4euandidAk Bavenf iveraglired! akkOAnghakbs. thi gWcbl-rals$enle ngot ed
that, in all the articulations shown in Figures a, 13b, 14a to 149, the

arti cul atPERSEhaRt thesIis 4PPENGEd180thRaT 1PhBeapmeMbeERe P PeFER® menber
can conegR31gLMOCR tﬁglé%&o%ii12%asﬁ@gbﬁnﬁgkgﬁgnagﬁhgitaﬁhet%bb foot,

subject, with regard to the articulations shown in Figures 14e and 14g, to
a correspshdragatienssshpwnt ha Fiipurest 14 R £He fioly Kdsd tidmder. A person

skilled Lhpblendht Wbl 283pELK1UNAGEALAR0LAARAAL] LbNEnAllGH 2LioNS shown

in Figures 14a to 14g for the thir odi nent are adaptable nmutatis

mut andi sembogdhmentpst two enbodi ments. It should al so be noted that, in

Fi gures 12a-14g, the third enbodinent of the jib head nenber carries a
lifting bracket 50 situated approxinmately vertically inline wwth the jib
foot/jib head Fenbhpuaddt acababeonotetl gbes, winhsduguzap dga-tlhat the first

and secopd. LTRE f the Lifttin chin can_al.so be.provided with
e oh s pAPeRRBANENE ol Ebe b edRy efBer 20228 & I Saci ng i bs
of the threekenb6di sentistpdenppusikymdesdyi bedtatallg Linf tliimg wirthiche takes
pl ace Inj%% %gggyﬁgglhg%%h%%%begn%%tggﬁla%?o%?aqt goes without saying

that the first and second embodiments of the lifting machine

can also be provided with such a bracket 50.

The working in liftable mode of each of the placing jibs
of the three embodiments previously described of the lifting
machine takes place in an identical fashion. Once the jib head
member 41 and the jib foot 31 are aligned and this position
locked, by effecting a traction on the ties 25, for example by
means of a winch placed on the turret 12 and not shown in the
drawing, the placing jib is progressively lifted. The various
amplitudes able to be obtained, depicted in Figure 7 for the
first embodiment, are obtained in a similar fashion for the

other embodiments.

Such performances are comparable to those normally
obtained with cranes with a placing jib functioning solely in
liftable mode.

In a preferred embodiment of the invention, particularly
advantageous for tower cranes as illustrated previously by
Figures 9, 12a, 12b, 12c, the lifting machine has a movable
counterweight, illustrated by Figures 15, 16, 17, exerting a

moment of force opposite to that exerted by the jib on the
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menber 41 and the jib foot 31 are aligned and this position |ocked, by
effecting a traction on the ties 25, for exanple by neans of a w nch

. placed on the turret 12 and not shown in the drawing, the placing jib is
progressively lifted. The various anpli,tudes able to be obtained, depicted
in Figure 7 for the first enbodi ment, "are obtained in a simlar fashion
“for the other enbodi nents. iuch Eerfornances are canparable to those

nor mal | yPL8BEaNHelUWFER BFaRe8tWPER SIpFa8i RFAPrhanEnel Shengassl @ in

li ftabl eatedRat iBalpr abgusedpeabadicaRak ngf tbhehenverbieeR 1 vRALLSG ¥ dhlsy
advant agequs_for tower cranes as_ illustrated previously by Figures 9, 12a,
12b, 12cCft hBe| iibi fAgokmaRPnefniieaidbvhsre meskeker wei ght, illustrated by
Figures 15, 16, 17, exerting a nonent of force opposite to that exerted by
the jib on the B3187WOGEB - 23/12/02 - 23 pivoting turret or platform of
the crane and Bhouhe kbhsehows that vpmercapky adj tbeabbweaceczrdeng to the

espect! ¥guRPsh! bANg mabc! B9 1 LA 88hp30d18h LheskbR REA TRERGE, 1bgure 15
shows the upper part of the tower craﬁe nodnted on a t , an
conpri si Ay &hppvBiongeplat f shm 112 fophs BRI enFi gheeJib, hehd jmembego” 131 and
the jib d a i i.t.h h e e S| f . the
articuIa??gnaﬂgghgéhglfpbggfg %gﬂggdtheeggﬁigg?%tﬁgngﬁgcéggl%gﬁggﬁgg be
recogni sé8.i Ahehgibi giee25Thadboheonroficuhetpbat fiecikm Bl2ancadsicede on t he

opposi te_si - he_j | pivati rwei ght arm, 114 end 121 of
whi ch isrggggPﬁgﬁglﬁ? kg?t?é RERsa o %&g@%ﬁat o%ﬁ? %8t§FﬁE}q@%d of the
pi voti ngcarmiegl4onatheespaosatet eddei gbt tht3jibhe ampisaedingof which, and

COnSSaUST X LUBeYALLoRERT; 40, LABTRIENL 20 OGS 1S S0 S (St 28
articulated on the platform. The other end of the pivoting arm
114 carries a counterweight 113, the movement of which, and
consequently the variation in the moment of force exerted on
the mast 29 and the platform 112, is provided by the pivoting
of the pivoting arm 114. The rotation of the pivoting arm 114
is controlled by two counterweight cables 115. One end of the
counterweight cables 115 is fixed at a fixed point 122 of the
platform. The two cables 115 pass through two pulleys 118
carried by the pivoting arm 114, over two return pulleys 117
fixed to the platform, and then over two pulleys 122 carried
on each side by the top of the stay 16. The cables 115 are
fixed to the jib head member 41 at a point 116 situated at the
articulation 45, in the area where this jib head member is
reinforced. The cables 115 are therefore arranged on each side

of the jib foot 31 and of the counter jib head member 42.

Figure 16 shows an embodiment of the invention which
differs from the embodiment shown in Figure 15 only through
the fact that the cables 115 are fixed at points 116’ on the
jib foot 31, situated close to the jib foot/jib head member

articulation 45. The jib foot is reinforced at this point.
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of the pivoting arm 114. The rotation of the pivoting arm 114 s
controlled by two counterwei ght cables 115. One end of the counterweight

. cables 115 is fixed at a fixed point 122 of the platform The two cabl es
115 pass through two pulleys 118 ca[r'gd_by the pivoting arm 114, over two
return pulleys 117 fixed to the platform and then over two pull eys 122

carried on each sL%e bi the top of the stay 16. The cables 115 are fixed
to the jib heatPFehBeRtAeNaPLatPsi ALX188 BPEDGt £46aPTt hé6' aihi EDLALI on 45,

in the apeaavwbesset BbSthibabeadulBebeh, i sombehBloyged. hhe raabl 85,15 are
t herefore arranged on_each side of the jib_foot 31 and of the counter jib

head nenBafPa9aPEeglite RPBSERBHEs CHRTeRBEJPHEAEY oL 18hé S| A¥EANDEA WRi &8

di ffers fpopet heusMbodirRAENSRAVNLLARET G8beaha eRLY athr 948N hiesf agt that
the cables 115 are fixed at points 116' on the jib foot 31, situated close

to the jPBSE&BLE| FB RAéauenthBepngdet PEulariléRalEONTRE Fhe Pabt 114,
re'nforngt@éeﬁhassag%ggnt§§1g§M£G¥iz%ﬁ%%%lg%sit§ n 4hg hocation of the

fixing point 116 or Inthfs area close to the articulation, conbined
with thesfithetanhasllygavhrtabhé poSipaesingootbe thglpublifeyntl8niasianr anged

SO as tQeb oubl.e we h I 2 f it
possible8§o€2?a€g£tﬁ§82hg gsgfgfggkgha%iéﬁgggabggagpg:%%%}Z égaeen a
subst ant paklyihor brdneakbupesbntonlamdvartsabst ansialibn, vend calispositi on,

to the a J j .0 (o] e .h4f a n substantial ly
horizontggtﬁgggi%ﬁggbgﬁébaggzbégggﬁﬁghg% @é&?chﬁgsggé?E%nP%gHE%fhﬁs

wi t hout ehpl ogbhgsahy5addi ti onal notor wi nding or unwi nding the cables
115. Figure 17 shows a particul ar enbodi nent of the pulleys 118 and their
nounting on the arm 114. The pulleys 118 are carried by a pivoting pulley

arm 119, nountBilghve L0t ahbes anparticular embodiment of the pulleys
118 and their mounting on the arm 114. The pulleys 118 are
carried by a pivoting pulley arm 119, mounted for rotation on
the counterweight arm 114 through its end 123. The asgsembly
formed by the pulley arm 119 and the pulleys 118 is extended
by a second arm 124 to which a counterweight 120 is fixed
which, by weighting the assembly formed by the pulley arm 119
and the pulleys 118, exerts a tension on the cables 115 and
keeps these tensioned when the jib foot 31 is in a position

close to the vertical.

An additional fixed counterweight 125 can be placed on
or under the platform. The travel of the counterweight 113 in
the direction of the mast 29 is limited by a stop cable 126,

tensioned in Figure 17, not tensioned in Figures 15 and 16.

The adjustment of the counterweights 113, 120 and 125,
and the adjustment of the arms 114 and 119, makes it possible
to balance the crane in an optimum fashion, in the various

working modes, liftable, inclinable and articulated.
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t he counterweight arm 114 through its end 123. The assenbly forned by the
pulley arm 119 and the pulleys 118 is extended by a second arm 124 to
_which a counterweight 120 is fixed which, by weighting the assenbly forned
by the pulley arm 119 and the pulleys %18 exerts a tension on the cables
115 and keeps these tensioned when the jib foot 31 is in a position close
“to the vertical. An additional fixed counterweight 125 can be placed on or
under the platform The travel of th&L&dNterweight 113 in the direction
of the mast 29 is limted by a stop cable 126, tensioned in Figure 17, not
tensioned in Figurgsmdéhand 48 Ther adj usideiingfidda Leintaraeight s 113,
120 and 125, and the adjustnment of the arns 114 and 119, nakes it possible
to bal and&tifel %F%ﬂel%ﬁt%hl%pﬁl?ﬁﬁﬁgeﬁﬂﬁmn?oqﬂf%ﬁﬂﬁﬁuﬂ|Wﬁﬂ§ \®3rki2dg nodes,
liftabl egol nchi napl ?o@@d(ﬁit'ﬁléat% %&J&%\med??ffol@/&%au%% @LALCMS 1. A
machine for |ifting and handling loads with an articulated |iftable

pl aci ng FFSStcéﬁ%r?%?_’hgata Hegttep1of Jdthe mept, &angd 1 figdt hezpd “@If@er?,lb)

artl cul ated) f orc f ot bt 08 éérlfétaéicséta@%e( FRcdia tehﬁit@,% ofy Jt éﬂ?g% and

a jib head nenber (41) articulated for rotation at the secon 37)
of the Jib foot, the sald jib hexd memiry Hewing, aon eseath ssidge off iitiss

ax' s (2;) a&&gcakagfeﬁc&féa %ea n{e %eﬁ;&? 4321,15 ;nge& L aeﬁgpyfgcgc) J,\}egyj {gb%q grember

a counter hal di ng
assenblyhcedpmembﬁg aipléési @ @te@unmainjkhuheaqim@mhez'(QEDH 4@nd at
| east on ou ac qQn ct|n he jib
foot to tg?ug ngyh %ﬁﬂb%ﬁ&fxﬁ%,ﬁ%%&%% cicgn% ang vvéaeaﬁq e ejglb): oot

and the(fLéb heédanmnbet;echa5hct£mdsau ]easﬂuundfdbuhma}anﬂmmgj end of the
jib foot a gcaTgtgan5gékjlp hfad 5%”“§%nné%@iﬁ§”ﬂ éJ f% foot to the
jib head member, determining the angle between the jib foot and
the jib head member, characterised in that the said second end
of the jib foot and the counter jib head member have conjugate
shapes enabling the tip of the jib head member to come into a

position aligned with the jib foot.

2. A machine according to Claim 1, characterised in
that the jib tie (25) is connected to the tip of the jib head
member (43) by passing through at least one lifting bracket
(50) fixed to the jib head member.

3. A machine according to Claim 2, characterised in
that the lifting bracket (50) is arranged substantially at the
junction between the counter jib head member (42, 49, 49a,
49b) and the tip of the jib head member (43).

4, A machine according to one of Claims 1 to 3,
characterised in that the counter jib head member (49, 49a,
49b) and the second end (37) of the jib foot have prismatic
profiles and come into contact against each other when the jib

foot and jib head member are aligned.
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shapes enabling the tip of the jib head nmenber to cone into a position
aligned with the jib foot. 2. A nmachine according to Claim1l, characterised
.in that the jib tie (25) is connected to the tip of the jib head nenber
{43) by passing through at |east one_|lLfting bracket (50) fixed to the jib
head nmenber. 3. A nachine according to aim?2, characterised in that the

“lifting bracket (50) arran ed substantially_at_the aunction bet ween the
counter jib head H%HB%? 3o adeordsng tgopye il thalffplofCtRe jib head

menber (4BiradtePipBghinecngeotdinget:enanenal (63 Be %hbo 3o releraskeri sed
in that the counter jib head nenber (49, 49a, 49b3 and He second end (37)

of the jFBefb8¥Mhafeapfrskatiith prer pFBE 4Rd3coRBDI n?@dcéﬁtééﬁtaééﬁnst each

ot her “héauﬁhérlg@b heal ﬁ@ﬂbbkb (head-BrREBEEcARE ﬁbug@edlnB%%%7@9§@
-23/12/02 - machi ne accordlng to one of Clains 1 to

char act efBéedeehwennt thRetwecantsend (36) of the jib foot has "the form of
a fork wwth two arns (31a, 31b) and in that the counter jib head nenber
(42) cones to be housed in the space (34) between the two arnms. 6. A
machi ne accor df ng 2onapeine @apndingt po3onechér@tadmssédtpn3that the jib

f oot cong hgkéﬁgérw@dp%%hgt cREaTE (348, éénglgegﬁ@ EORL Jbhgiagynter Jib

head ne cones to hous in the spac en the two
beans. 7bepmgachiae atbor dndginotbas @hetheuptewedubghebdlnember (42)

char act ecised L3 bhehotbeal LD LAt 630 39, BELERLNGR (EmRer (A1) are

connect e I ca articul atron

synnetrlcally wWth respect to the vertlcal pl ane of symretry of the jib.

8. A machine a9§0r£iggcﬁgn8ngcgér 1ng chggngchﬁgngfeceding claims,
characterised in that the jib foot (31) and the jib head
member (41) are connected by two identical articulation jacks
(3a, 3b), mounted symmetrically with respect to the vertical

plane of symmetry of the jib.

8. A machine according to one of the preceding claims,
characterised in that the articulation jack or jacks (3, 3a,
3b) directly connect the jib foot to the counter jib head

member.

9. A machine according to one of Claims 1 to 7,
characterised in that the articulation jack or jacks directly

connect the jib foot and jib head member tip.

10. A machine according to one of Claims 1 to 7,
characterised in that each articulation jack (3, 3a, 3b)
connects the jib foot (31) and the jib head member (41) by
means of two links (8, 8a, 8b, 92, 9%a, 9%b).

11. A machine according to Claim 10, characterised in

that the said links are articulated on each other and on the

jack by means of the same rotation shaft (7).
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characterised in that the articulation jack or jacks (3, 3a, 3b) directly
connect the jib foot to the counter jib head nenber. 9. A machine
~according to one of Claims 1 to 7, <characterised in that the articulation
jack or jacks directly connect the jiiB,foot and jib head menber tip. 10. A
machi ne according to one of Clains 1 to 7, characterised in that each
“articulation jack (3 ,ga, 3b% connects the jib foot (31) and the jib head
menber (41) byt? ns15F 1850 Prikee(8itha2 BhacynggaibopFcording Hhchi ne
accor di ngnkooc€l el gihe, schar a¢t ehbgadteRiskRatnt RBasalid hiagks abeking
articul ated, on each other and on the by neans of the sane rotation

] ac . )
shaf t (7§¢VB3E879RBS129/ 2/ §2e- op? hand Awpj PipAgsndéRPne 6@ h fdxghaci ng
jib QCCOEGiBEet9ibOE§pQT(@h@iEﬁd5dﬁgp$se@h@F§6E§£bs%QchnoEﬂ%E bh Bagna
| ocking device conprising _on the one hand two pieces (62a, 62b) fixed to
the jib PoEE €§1yh§nalaits_gé§éq 6ppbsPetbacRasthpi esrsehehndsiegaispeche
slot (34);cgaghsf4thg §6bﬂiﬁ?96?§i9@le99 (894l PRSH) Wby %nSItz'%' %Q%').le(}Ck' ng
cylinder (63a, 63b), and on the Other hand a counter piece 6) fixed to
t he counkhendj pbcpeateerbere (48) Sadedatinghbevelhntsgrsidd haeds meaber
havi ng a e 7 . 81Zb S I LN r S t
cylinders(ﬂ?kﬂgflﬁ g%ﬁiﬁéa%egggggﬁaggggegSggkigg?% %??ﬁggagh%%?%tﬁggﬁdles
when thé7pib hbadamestblyi bedhggnedanged shethieb thet cyl3ndarsadléizae

accordin i c o i cul.ar we ran
charactegﬁégdegﬁ ?%ggk??ggo%S%ggég1XeTXD@§%Fe%§8§nPgr&gfgﬁf F%l%?eﬂhose
posi tionthe 3lihvbdatdomehberangukdngned! iwn&hi cheofiibhdopitb foot (31). 14. A
machi ne according to Claim 13, characterised in that the said novable
counterwei ght (113) is fixed to a first

13. A machine according to one of Claims 1 to 12, in

particular a tower crane, characterised in that it comprises a
movable counterweight (113) whose position is slaved to the

angular inclination of the jib foot (31).

14. A machine according to Claim 13, characterised in
that the said movable counterweight (113) is fixed to a first
end of a pivoting counterweight arm (114) whose second arm
(121) is rotationally articulated on the platform (112) of the
machine, on the opposite side to the jib, and in that the said
pivoting counterweight arm (114) is connected (116, 116’) to
the jib close to the articulation between jib foot and jib
head member by means of at least one counterweight cable (115)

passing over the said stay (16).

15. A machine according to Claim 14, characterised in
that a first end (116) of the said counterweight cable (115)
is fixed to the jib head member (41), in particular to the

reinforced part of the jib head member/jib foot articulation.
16. A machine according to one of Claims 14 or 15,

characterised in that the second end of the said counterweight

cable (115) is fixed to the platform (112) and in that the
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end of a pivoting counterweight arm (114) whose second arm (121) is
rotationally articulated on the platform (112) of the nachine, on the

. opposite side to the jib, and in that the said pivoting counterwei ght arm
(114) is connected (116, 116') to theygih close to the articulation
between jib foot and jib head nenber by neans of at |east one

'countermel t cable (115 assin r _the said stay A machi ne
“accor di ng™ ?Q Efa|%Ff&el€h5r§8§ZFig%gg? PAPRSP QVFFrEtP§#26@113}8&f t he said
count er weaghtedabyyeth&é15pidi pifoxedgt eotuheejrivbibhadamaben4(41), in
particular to the reinforced part of the jib head nenber/jib foot
articulation. 16. A nmachine according to one of Cains 14 or 15,

cha][ act Sri sed im. ][Rar?aéhenéegeﬁdramﬂgof:ro]t heaﬁmi sdgc;gunheauebg/hb?g%m ezg 115)
is fixe ot atf.or 11 i,n that t B3187

s2i 0 couRPEFvERgnEacHPELLT e 1080sE8 BUBPoCRE Fey AE1BRicRIFPea Byt he
sai d pi vebungeewumgatv\emht (1aam biklé) pliristlﬁgrrpemueg ageordiing ,to Caim 16,
characterlsed h ﬁé at the SaI% é %1 iS connected to the sald
ey e RS EHBr aBl ohe tBE PRt Plkotny SBlnk SrhanEEE S, ( £16)

articul atedtophthessamdlpi ¥ekinea sguaher waiahbuaney, gnd si nanﬁh%thet Reid
assenbly fornmed by the aid pulley (118) and the sald pul ley arm (119)

conpr i seBUneFYhet g (Akdns COTPE) SESr Weild §i8Ai RGRe éépd &@nt er wei ght

cable (1iéhsidBind FREhtREqaceOndLRgetigneneashCl(ahry 14 to 17,
characterised in that it has two count érwei ght cables (115) passing on

each side of the jib foot (31). B3187WOGB -23/12/02
18. A machine according to one of Claims 14 to 17,

characterised in that it has two counterweight cables (115)

passing on each side of the jib foot (31).
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