; e3eDi dde\ g@h6hTDiy /2 Decenber 2004 Articulated jib crane The present
invention relates to a lifting machine with a placing jib working in
articulated node or in liftable node for lifting and handling | oads,
conprising a nmast, a jib foot articulated for rotation at its first end at
the top of the mast, and a jib head nenber articul ated féMeEARAIU the
second end of the jib foot, the said |ibh head nenber having, on each side
of its axis of articulation at the jib foot, respectively a jib head nenber
tip and a counter jib head rregpgg- cu@ai;léa E-%dgggngsserrbly conprising at

| east one stay and a jib tie, bl e-acting articulation
j ack connecti n% the jib foot to the jib head nmenber, determning the angle
bet ween the jiBhgopreaaatt havEnb ipsademamssr toTe dlilfow rtchendramidie net i

| oads ongc LGt L L.t u [ [ | d de_of. of.i ent abl e

hori zont al Bg?%é#ﬁgbﬁgb%gﬁﬁi igc%?la a%gg%gﬂ%ll&i%geﬁo%e%vﬁonlgr?;isl f;t%gt}l%lem?%‘?
suspensi éarmeaftingnasdnbacididngsilandes, choprexdmy @ wheert t ke il efodtr e

crowded [ I ' tion.prohi.bits travelling over plats

adj acent 9%%Y\4fjﬁga§??e?ggi ﬂlﬁgrgkg%)glngg vl\nBtSh}‘%érlsﬁ:f tegglag%aﬁéqegrqoé?nqafgl%epl aci ng
jib or crnases andhaanibr heatlabkebart aeculiatédcplkdadiorg dda aren prefarg ed.
Cranes W liftable_placing. . ib have the .advantage, conpared with

hor i zon&%gﬁ)ﬁ% %:rrl&én%é ﬁﬁ?hjégnﬁé?’gbl égﬁagf‘lﬁei}dﬁt i‘,e%g]f MR gﬁvemcgo t ake

| oads t cogreatiershée ghfsickionryer oft hesectidattiypestotner ang Fwe certain
drawbacks_conpared, with.horjzontal-jib cranes. Firstly, their _ mnjnmmreach
bei ng re¥%§?€£‘f§v%}§h? Qﬁg Jf‘rﬁﬁ p'ﬂ?@%’?BntbP ABSde FRUFREY Arddingdd vicinity
of the ofefisebase fapnRblEengnssEedblpeeondbYsihl bs VeRsdidhd @, to
control an_evenness, of th 2 Decenber 2004_- 2~ speed of distribution of
the | 0ad® Wt cht Pk’ i?n§o§§i beast oOpRedeHPL ang CtANENBEE ISHAPIEAGD The
patent FRAE0MHLsesesi beS PikraBcOtot hRetyPS HBRUNRELRL,L e begi nning
whi ch copbi nes the effects of a crane with an articulated placing jib with
those ofdef&itialle Prackng'§ibetvase, thausikofiPerr png 6hei 01k beetain

mul ti purpogeés<character. In addition, the mast of this crane has the

advant age of being able to be unfol ded and folded, and this automatically.
However, because of the design of the articulations of the placing jib,

this crane al ways jhas, a1 oONg AN ¥ o L . Ln_in height
under the hook obt.?ﬁ ned vﬁen lﬁw rtqef(l[)gjbfeﬁtg{ﬁesj%a?(gﬁ%%igg%agfggn%?lﬁgs'
rel ati vetse siflllabidoialbler madd| @f tan exceentanl angaraecanpli plideiaguijvdl ent
to 30 cupay i - ; t 1z0 , use _of the angle always
formed bet m@%&%%qﬁﬁg%&nﬁsmgeéﬁ#%h%%bg\?%g% Eﬁ/ﬁrgg%?fls En this
crane i gndfeglsded up and placed on a travelling carrying chassis especially
designed for its transportation, the road-going assenbly thus forned is
j ust

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 manipulaticn of loads in the
immediate vicinity of the crane base cannot be ensured.

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



able to pass under a four-netre clearance, enabling it to access the road
networ k. However, this assenbly cannot run on sone secondary routes with a
restricted clearance. The aimof the present invention is to produce a

lifting machine with a nultipurpose orientable placing jjR bei to be
used equally well as a crane with a liftable placing ji?@ﬁ%@ggf?aﬁe with

an articulated placing jib or as a crage-with an inclinable jib head
menber, the conversion fromone function to another having to take place as

sinply 8sep@ssibhiestriBuBacebar 304 caddk Aihekaiaden of thes present
invention is the production of a lifting machine with a multi purpose

ori ent aBF8VBRACRRY Framficch SWadmd+ operates as an articul ated placing
jib crane, has a very |ow mnimum reach but a nmaxi nrumreach which is as
great as possible. Another aimof the present invention is the production
of a lifting HaehPakeRit FRa2MIPEILHUCEESE ibsisedt aaaladity P apabl e of

distri b&é%ggeé égs\ghgt pBE 1GVERSREEE: IdbBAd L WA Sird CONSE Alcrane

hori zontal spee nen 1t7is opérating as an articulated placing jib crane.
Yet anovheh afneotichéapedsedrdcimgenticonith thegs st ibiftoiblelifting

machi ne_witk Ul t | 0S (] l.e.:placing i ym; ._when it is
operati%é\gggng w!f-'tggﬁégbl ggﬁﬁg%ﬁ %ﬁéﬁgagé} gédrc#; a %Egrht under the hook
whi ch isudsibugboas pbssiblter .Filmaladd)i ttike  aitheofmadte @f ¢deid dxamention i s

the production of a liftin ine. with a, multipurpose i ent e pl acing
jib V\,hiolg%? %ﬁ%na?iﬂ%njl:iagei s%a:gt%ﬁlcﬁgl gtb\gg rc%r? gn%uélr ]ﬁéitffeacfea CEmaé ,C?%:)%'n %né?

fol ded thigheuvnoséttoapagt. manner possible so that it can be placed in a
container of the maritine type with a viewto its transportation. Far this
pur pose, the object of the present inventionis a lifting machine with an
ori entabl e plrsieget| bbepauati 8g theatikistghabed ttmeda rari dul ddifdrablef node
for liftjing and, handl.'éng goads as defli ned at the bg%j nni ng, in which the
part of “RRePT?B ol e HE&Rt SEFENELYAYE SBEoAd 1on JHI HHE" JStffter jib

head merbpesadaycospntHgagaishapeseenabl idet-heHel hdtsadbyrierd ied o cone
into aé)OSItI_OI’I which i s aligned with the jib foot..
he tip of the jib is raised remains relatively small, not
being able to exceed an angular amplitude eguivalent 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 clearancé, 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 keing 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
with an inclinable jib head member, the conversion from orne
function to ancother having to take place as simply as

possible.



2 Decenber 2004 - 4 The jib tie can be connected to the jib head nmenber
tip by passing through at |east one lifting counterbrace fixed to the jib
head menber. The lifting counterbrace can be arranged substantially at the
junction between the counter jib head nmenber and the ti le thB {_ﬁ head
member. The counter jib head menber and the part of the% BC¢HEE g P4cent
to its second end can have prismatic-ppofiles and can cone into contact
agai nst each other when the jib foot and jib head nenber are aligned. The

part of the ji adj acent Lo i LS - SeC R et ék%_p@?fa
fork with thg?%angg?hggc%B%t grgaj%i“g&hgg%e?rle%bogﬁqc%ﬁc\é%o%o e tgused I n
t he spacg belweehnghwatnonar ws thTlee muills ifboatoasen woimsiwabled piachpeg al | e

beans angd t he. count j L r n | . 1;he space
bet veen) P Erer bokie™ The PEB ras: ind t A I RS dorier ai D

connect etahy, tes i dentrgal car triicubat arajcicosit o mstadnsy rmastahi cdtigh wi t h
respect.to_the vertical pla of symmetry of the [ifting machi ne. The
articul 5 i o ?Eiﬁto?sj88E§l§§ﬁ'connect the jib foot directly to the counter
jib head nenber. The articulation jack or jacks can' directly connect the
jib foot and the lﬁi b head pe l,cul ation .connect

er tip. Each_ar | ack ca
the |15 foot MRFATR 718 REal ReRBEReBY AEXAE 4PT a8 Kk grod e
of a lifting machine with a multipurpose orientable placing
jib capable of distributing a locad at an even speed, in
particular at a constant horizontal speed when it 1s operating

as an articulated placing jib crane.

Yet another aim of the present invéntion 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 transportatiomn.

For this purpose, the object of the present invention is
a lifting machine with an orientable plaéing 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.



2 Decenber 2004 - 5 The two links can be articulated on each other and on
the jack by neans of the sane axis of rotation. According to a preferred
enbodi ment of the invention, particularly advantageous for tower cranes,
the lifting machi ne conprises a novabl e count erwei ght it IS
slaved to the angle of inclination of the jib foot. Thgmgﬁﬁ%éﬁﬁﬁérdaa4
count erwei ght thus bal ances the crane &ccording to the position of the jib.
Thi s novabl e counterwei ght can be fixed to a first end of a pivoting

count er wei ght Taemj ibhe igecand bendcomeadtiech tics it atilonatdy merbenl wirpd on

the turret or platformof the . liftin chine, o ite.side. 1o the
iib. ThEYc BRAE & e GO AL é&n&eeasetd C%benﬁhlgé‘"jji ] c‘f%@’gefgpﬁée ?ll%éﬁgo% /iib
head nmegher japt hedkHasabayy. at | east one count erwei ght cabl e passi ng over

t he stay. T%e presence of the counterwei ght cable or cables nmakes it
possible to reduce the size of the jib lifting cable and notor. This

count er wei ght Tgabh e reangbedinteddraddesr bdhead ammperyubstpartaklyar to
the reinforced part of the jib head nenber/jjiiyfoot articulatiﬁn.hThe ot her
end of EheCtBEURBFREPGhESEANSE GIF KEWISER 1P A DI BEFRF i P et e

count er we gl ¢akl ¢ ;pARSIAY @¥@lerd pul l ey carried by the pivoting
counterweight arm “In this way the angle of the pivoting arm and
consequently the hol ding nonent of the counterweight, is directly slaved to
the angle of fhe EbbnWelNqub uSlg rdibeatitid anke 0L of Othd Mpib foot
counterwei ght cable to remain perfectly tensioned, even whey. the_ jib foot
i s conpkdiergntatoedt st Beqand @Rt FRHAIAE RICHTH T 1 t e bt 8% gt can
count er wej ght uly m i I i iNgp Bbdt Cathatedson
e o R O R S B T e e Fea by
this puhkey madbeleapsl ledyicarad.can conpri se wei ghting means for tensioning
the counterwei aht 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 faci Theaperthefunder stidndions efdirennventd toh, segrenéfend scan

characteristics and_advantages ever e | e e. pr ted., bel ow
with reﬁ@?’gné St gﬁtaﬁ:g &ravi %Sjrki E‘Il\ﬁ% chiC - EI gure ?%%p?%%@é‘?ﬁ %erspecti ve
a first neshodinketr efint kend fid g reciderk i tdhe gpace nogefveent théietwor ki ng
position in articul ated node and, in the background, in |iftable node;

Fi gure 2*8épicts, by means of an elevation view, the first enbodi ment of
the lifting machine having a placing jib in the fol ded position along the

mast; Figure 3 depicts, by nmeans of. superinposed vie i evat i .
various stepsT8f g&ﬁd%ﬁﬁttﬁéqﬂﬁﬁp%ﬁs ié?fq %ﬂpﬁﬁéﬁﬁﬁﬁkﬁlaé% ?%% %ﬁ%ting
nmachi necouhk @@ ?ab%eta@ Abnlen dan emeans of howeyved | inetlevaspare t he
various steps of conversion fromthe articulated node to tire |iftable node

of the BEE¥PRE FPB &MY REFMS-st enbodi ment of the Iifting machine; - Figure
S depicts, by neans of a viewin elevation, the first enbodi nent of the

lifting machine in the folded position; - Figures 6a tq 6c_depict by neans

of views in efBgalidnLoPar iFds t??é‘aﬂé- 51reatcf TRt ‘f?rr‘rg c%?fg nent

of the LiktiRgnMaCRIN@rticulation 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

iib head member by means of two links.




- Figure 7 depicts, by nmeans of superinposed views in elevation, various
phases of operation of the first enbodinment cf the lifting machine with a
placing jib in the working position in |liftabie node; 2 Decenber 2004 -
Figure 8 depicts, by neans of a view in perspective, a ail of Vi ce
for locking the placing jib in the working positicn in &ﬁ@?gﬂpgehgggfof t he
second enbodi ment of the lifting machiheT - Figure 9 depicts in perspective
a second enbodinment of the lifting machine with a placing jib in the
wor ki ng position in articul ated node and, in the background, in liftable
node; - Figure 10 depict b an f _a,perspecti Vi ew, rti cul ation
by jack betvwéh?j?%Pf%ﬁ?ﬁinagPrgehégglﬁéﬁ%g?aogﬁaeégpigggegﬁggﬁgcggcond
enmbodi nemd Pkt hey | mébhagofachieneama theésworfkirngagdsirt.i on in articul ated
node; - Figure 11 depicts, by nmeans of a viewin elevation, the
articulation. by jack between jib foot and jib head nenber of the variant
in Figure UpwdPdihe pbagi pgeFebred thbotidhmdad pdsithieonnverfiigur.es 12a,
12b and 12c, depi ct, b% means of s%hengtic views in e evqugp, athird
enbodi RAEEBFUIRELY | REVAGEABERERe SO0 CAVEEs SHPAESHg 51 respéivel y in
articulgledind i dsablesagdai nel-apakl eotmderweifhgune®sk3aoand it3b idepi ct, by
means of perspective views, the articuLatio%,ﬁégsge%}ivel \%trlone j ack
and twoelansd, tpethRed§is PooLERdAFBRe] fber % d embodi ment
of the JifiiNng L 8ewkBghber WaEkbRdapeskt kae kRaak! aeWaiahgrgde;the
Fi gures 14a) 14b, 1l4c, 143, l4e, 14f and 149 depict schematically variants
of the mesitidmateébntlay jakk or jacks between jib foot and jib head menber
of the third enbodinent, in the working position in articul ated node; -
Fi gure 15 depicts an enbodiment of the [ifting machine with a noveabl e
count er wei ghtThis Figuoalel @ 6cdepterweaabthernehBodifeAt tof at Hd 1Sitf €PFy
machine wth a vabl Lght;. Fi e pi I vi ew of
The movabl & BolRE Saer St By Ep e 5 B S Egh = g O e srdar to
si npl i fyot drei omal 1y ngrandul acikli oat shenderseandicnglet fora iafv &fs on,
i dentical _reference. nunbers v 1. di i n.S ralifi gwes to identical
or equ?@%ﬁ%ﬂ?gdg??sl%%'Sgengg §gp§§2Fgeﬁg§8iﬁgn?g$ 3! e

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 l1ifting 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 cther end of the countefweight 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
rensioned, 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




The first enbodi ment of the lifting machine with an orientable placing jib
working in articulated node or in liftable node for lifting and handling

| oads as depicted in Figure 1 conprises a foldable mast consisting of two
portions articulated or. each other, nanely a nmast foot 21 and an quer
mast 22. The mast foot is mounted so as to pivot about & REFEIHEIZ004xi s on
the front part of a rotating chassis-ofg turret 12. The upper mast carries,
pi voti ng about a horizontal articulation 26, firstly an articul ated

liftabl g, phagifgidhP 3im,44nandneeeRdhy 1t MG SHEREL Gali StAYS h HRnect ed
at their end by a shaft carrying two pulléys, -17. The turret 127 s nounted
so as toheiwvetleborrmacesr epERE 1R yedahns lear mpicng dessdieisipnifee thest is
hel d i i it y means of a sat of elenments consisting of a

bal | as?c%}l%%g%{)ﬁéthgﬂ%gér part of the turret 12, raising counterbraces
23 connecting the mast to the turret, two ties 25 all connected to a
control devicg,. not LDt .0 { f | e a W nch
pl aced on thg‘e?'upl(r)géﬁ%ﬁm?ﬂghﬁ'a% ?%g\%bggéwggr@egg}é’cfﬁ%ﬁ%&qﬁé h'Etl'he t wo

pul | eyscdiFleé pdms shqysedpecTheedyt poukatadsidet alfl ¢hel ddilndggdth consi sts
of two master parts, nanely a jib foot 31 and a jib head nenber 41)

articul ated on each other. The bottomend 35 of the jib foot '31 is

connect ed, byImeandeoftdhBabblizentathar tndakateodidg, ofothiee t op of the
upper nmast 22. The_ o heE end 3g of t_he.jﬁ'éb f.oot di S .connect ed, sl%, rre?ns of a
hor i zomt ™A S 19%ul 2T ot 455t 5°PRECH PR EREAES 2D9DREERNEAI5G04 SFERSEr 41,
The ar térb@ihen: 45 1at prévenasynpetl bivcwpaht sefaaand?, teanhy rgawitggul | eys
44 at t'irf 3, carrying at its end 46 suspension-nmeans consisting of bl ock
and a 3% t¥kF ook 54. G _ divides the jib head nenber ely a counter jib
head nmenber its endyuPddl adépbcbeadn npabepetvOveull EYSsguiaibbgimead a
lifting cable 53, a pulley As presented is the foreground in Figure 1, when
the endPle? tHeE 319 RRGALABNBAF Dt PpPA3CLET| A1BodPt EER ACTHHESI acing jib
is in theswordd ng, post { é@NatBqambheukakediAvdae Fhekbiresndd Rass

successi vely through the grooves of the pulleys 17 of the two stays 16, and
t hen t HridtigFr ke ®f the two pulleys 44 of the counter jib head menber 42,
and are fixed to; jd i@@lgl Al esti : it Rt hepki b
foot 31, the t\/\orslt@giﬁsé t1)26 andl?ﬁgpg%%ﬁ%é?ggi.%fhﬁgd%%g{rfr%g?bﬁgyagwde?gémbl e
quadr i |t tal emiRid igngionef r Feecbhfr §uBanpreAisfabrEsnEha @4d<c4690f iPhe tip
of the j.i : - Y n oximately flat and horizontal
pat h; rJ!e:Jf)%e%%ﬁﬁlﬁ%eé%égﬁ%ﬁg%*ﬁlﬁetg%.a‘IQEEt'he background in Figure 1,
when the end 46 dfiguwre |3 bherhat srenbermeaps 438 | suparpopPerEnvBewBhanpl aci ng
jibis sjituated i rki pasi £LoQ | i ft de, .The Jj.i.b head
menber e?lé*%é:a% gn%eé 3\?\?%\% %F]ggjsl gﬁf%g?aﬁ.& I:?gcglglsgeggegr}]let %gtﬂstthe ties 25
are firaebddindre jofHh theadl Bhibeg Adchéhese to the end 46 of the tip of the
jib head nenber 1 thi nfiouratjion,. th [ . w.pass only over
the pull eys 17 oﬁ%uer?%\oiét%él)siﬁGc?eé%%@hoWf‘gié%nnga §r§| ggSPg Wgth the two

st ays Idearndk tdre, alhgnedr assenbtypsonsi sbnmgreionhérpmbtheot 31 and jib

head nenher 41. The rt_in_the,background.and_i erspective.in Eigure 1
pr esentaln’?‘ng“fLﬁeatpEfcchcggej’i:‘?b"flﬁ H’iégﬁg;?i g posft ?8 Eﬁgcﬁinﬁt gﬁlloeoﬁode shows
t hat t hehg i i footerddodtmenst s£i nhéatt folngwoaphtaklel beans 3la and 31b
nount ed Iaterallryf.on eac, Decenber 2004 -.to .fi riglrgt%nt he upper

%1 ide 2D ,
mast 22 and secondiFPt 1 HEEFTH - fiead” BRBRT 27,3 View i8S

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 che lifting machine;

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

pogition in liftable mode;




Such a construction with two beans i s advantageous. This is because the
cour _ter jib head nenber 42 can be housed within the slot or separation 34
bet ween these two beans 31a and 31b and a perfect alignment of the jib head
menber 41 with the jib foot 31 is then obtai ned which, 2 descbi aﬁﬁ Eel ow,
affords a gain in height under the hook which is |arge Qﬁg?@ © ﬂ t he
mul tipurpose jibs of the prior art whi éh~have an angl ed shape. In addition,
such a construction with two beans reinforces the structure of the Iifting
machi ne by of feri Rggheet er deprisitenalbysmesmgt 0L Fh& ifeh i PSRRRAEM VS t he
assenbly in_articul ated_node,. gover {4 ry of the
quadri | &t @?5?44&? 35! eﬁ’é‘,celf)o,% ﬁsocgﬁg‘viﬁ%%%%%ﬂﬁﬁo? a?lt%?ﬁ!%% i s however
i npor t apbrk@rdeppBstiate ithe irfala s anete mE thine ofecdrd coMpRAERAERE 0PLt he
lifting machine, nanely the novenent control system and the slot between

t he tmtﬁﬁaﬁ%fﬁﬁnﬁh@ajc%ﬁnfedot. In a configuration in articul ated node in
whi ch the end_46 pigtihe bi pedficthe i peheataremsera 432 dandiaur@drdor

exanple in position A it _i.s possible to |l.ock t| i [ th
T o 25080¢h8 16 Ra8H RTINS dhce: FomAR the Tol 1 eys S OB 3 const ant

t hr o_ughB_H_gi@h[mt he BRases:1efeehargR: iand heirangie miclagtoendation of the
placing jib. The device (1) controlling the articulation 45 consists of a
syst em Wifhablgk&°8/8d a doubl e-acting ramor rams, which will be described
in detail below. g_g]gggfgeliot QeliicRg ,t e eRGAS off 4 heedsgeafitderjew, head
menber 43 to position D corresponding to the ni mum r each_of - 11 2
Decenbethgoaarttiﬁetllarcfiﬂnn@yhéi@ﬁlﬁé%ettW?@fbﬂérq%at T i%“n%a}f?g%e%%tm%?tﬁ% y by
the rel ati we apvenent, Of yhe JhMddbdeirast 40 the Cyftndgrmachine

in the working position in articulated mode;

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

. folded position;

- Figures 12a, 12b and 1l2c depict, by means of
gchematic views in élevation, a third embodiment qf,the
lifting machine, with its placing Jib regpectively in
articulated, liftable and inclinable mode;

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

- Figures 14a, 14b, 1l4c, 14d, l4e, 14f and l4g depict
schematically variants of the articulation by jack or jacks
between jib foot and jib head member of the third embediment,
in the working position in articulated mode;

- Figure 15 depicts an embodiment of the l1ifting
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.



of the jack or jacks. The lifting hook 43 progressively noves closer to the
mast. By virtue of this sinple nmethod for controlling the angle between jib
foot and jib head nmenber, it becones easy to control the evenness of the
transl ati on speed of the end 46 of the jib head nenber t'? and th 0
prevent any unwanted swaying of the | oad during its hand ﬁﬁﬁe"ﬁﬁﬁ%ﬁ he
hori zontal novenent shortening the reach)-the end 46 of the tip of the jib
head menber 43 passes through the internedi ate position C, correspondi ng
approximately to t | NS BRED PRSI &E9Pc WhChndagachiakned with the
lifting machines of the prior art. Now, bgcause if t?elrpresé_:er;;1 f.the slot
or separatd@rnst@ndotyeeh the twWseBeaRs  31a%3R4°31b 6F “ERESi b oot 31 which
enabl es .t he, ti p_of j] neefu4dst ecbedbaysedit her eiguivaient
movenent’t4n k(::eg% i %\g&an%]‘?l Q?t@gﬁgigngsgt he end 46 of the tip of the jib head
nenber 43attos pokidéoard) yasiangaPRSPEREFFb foot. This position D
corresponds to the mninumreach of the l[ifting machine. Starting fromthis
position D corresponding to the mninumreach and in order to. return to
position A itTisaffires ¢embefiventtiné FEoetsEabdeMBAPLGE PHE™ GF of the
articulation jack or.jacks, .whi mi.Nt ai Qi le@C kioae @fr tihe device
controll??&ﬁ@% f?é%lé%l%% 9ﬁata?kggghdH%GQEFgfﬁg%fip of the jib, head
menber 48 pr Qg1 €SEbAE! ForDY L £t angy ahdohanHa ingp lopdeheusisaiahed 2. By
continui ng the novenent beyon si.t o (e I jeniheh t diegkd ng of
t he devi B&9¢bht + of PTRG-ERE £ ggﬁggg,&ﬁ?h@a?ﬁaﬁggsﬁsg?nnagr;?difgul at ggﬁfrmde to

li ftabl e, ppge.vhtrtbeonl aabhgokhbri, s nefiedet edmast? foste@ieraFHE UPEET As
shown by the white arrows 56, 57 in _Figure _4a, t A4 is | owered
and t he ®adt 452 of TRReTEFD gPOFhésj f“ﬁ’uﬁlg%g r%érrgesr r.Ll‘lec\js ﬂrlgﬁitg%bﬁ I%Sgure 4b,
the ti eskf.lgéi%gtgi Mgt sabhgaad Sirbhatt et bfheadorertdals FhassiFiYure 4c,
the jib foot continues its descent, and the t.ies.: I,sconnect ed
from t hetpuree: 18- 45hef UPRETc BG@Ste I Fead e 4§%'%§§“k?%gﬁﬂ%, in Figure
4d) the posttle0eobat fe PeliRbdg oh alrirdchiTentedofl itftailep o the tip of
the jib he menber 43 becones vi si bl e. ,Tg\iI jib heal(cj15 r[:eormgéc4 IS perfectly
al i gned @t hdthengi BerosdlyltvWR SRR 1§ E& BT “destrbed bel ow,

mai nt ai n%plgi%h' ﬁdahgggngﬁrafga@a%ygrr@vitdﬁﬂ mltliegrally, The additétonid oig he
jack system 1%’\. The placing jib i's then in. the workin posriséi&gi n
|iftabl emondesdThe esdtespdVAhedays & a8k 5530 RSP mehber 23 Heing in
position EL t he p&acing jibis already inclined by a few degrees with
respect F82ERé°hori'zont al . Figure 8 presents in detail the el enents
constituting the | ocking device 61 fixed on the one hand to each of the two
beans 31a and 31b of the jih-f oo dite hed s tof tdheszount er
jib head nenbei%ﬁzmSFEtﬁglF%&dggghﬁﬁgﬁgggpjfjand poPgierating together in
order todfeenectieetjsi komesdd mimthert £ md 35D Foot AT P ghe. TS &t ritate
under st andi ng of this, .the ti.es SHSt foartbgrbat i tasksadave
beer. onPtt &GS FHRH i§t2f'i glfjarles.sl@fico%v&gcac'h o‘fégtér)le two beans lg?a and 31b
there areqTpuel edorenoj asta ng end PlacecoppREi e, £9 cdpeetrvet yAaVpfRee 62a
and a piece 62b. In each of the t \Wo. Di r &k Sofel BekENgigyhi nder
respect i VEIty Yt é—%be sciriac}'i’lnr§ [ n‘xg*cﬁ%ﬁf%gn%ga? %r{%ﬁpsver se direction
respect i valaras 1 nHdehotsi ngs, 6zee aro 64bes TPRS$beRI RESEFFFAYErE are

kept partly, SN LEE 17 of the stays 15,

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 conrnected,

by means of a horizontal articulation 45, to the jib head




- 13 outside their housing under the action respectively of the springs
65a and 65b. Under the counter jib head nenber 42 there is) nounted
projecting, a piece in the formof an inverted U 66, the two |lateral faces
of which are bevelled. Two holes 67a and 67b, intended t serVﬁ?
respectively as a housing for the external part of each QRagoﬁg
cylinders 53a and 63b, have been forned respectively on the two | ateral
faces of the piece 66 In the final phase of alignnment of the jib head
menber 41 and jlb f engd, ofst r pggthggdtmgmbg@ | ocki ng
cyllndelﬂbqgfi3 cone%égﬁ?o con%%d?§§f%%§tggéplece 66. The bevell ed
shape ofirthe tl,ua:t arsa,rmmm afatts s precky fal ¢oUNEay I he RERE BEMgEFde, the
| ocki ng | i nders ar rq e t u b | Ld i r
espect i ATAGE AR St S bl The-SorPids L5a And Goh-are orEer
prcgr essiivelas camymsse. atThee ol ¢mpnehit tphagel tensi auiA§nat heaénds of the

| ocking cylinders are situated opposite.r Y he,holLe and 67b.
The pred* RS GHMREGT T9° cy?Bﬁ%é#% %ngng%é SA %hEBho%egdgggy 67b is
obt ai neqy1IlyrxTRARS HF1 1 H0i sy dpscl68% . pl aced respectlvely on each side of the
pi ece 66. At this particular position, under the action of the springs 65a
and 65b, the | ocking cylinders 53a and 63b engage respectively in the two
hol es 67a and pG7Rrduis: &I oM cﬁm ﬁdmeec_lgmkmgmfﬁ@ergei b, hﬂhdnn’ehbeﬁnd
aligned with the jib foot. The $ % can then funchlo b &52&%8'6
mode. THE Rf fidiensinide RRad HRETREY | bpn%l htfiett PPt FaBie®roae |§

i Il ustratied by f e wordiegi Mi@%moﬂnoirtheubhaedngoﬁeb Cheakned at the
time of g]lgnnent of the placing jib a

nd correspopd] 05|t is 7
above tm§iﬂﬁﬂ%ﬂﬁﬁ%ﬂesagY%%ﬁht%FO%%?ef?ﬁa%r%ﬁvﬁit?gskgg E%@EXSe 854 ,a

corr espoa% X] FTUNG, £ & aChe ML GA beoebt 8ENeHewtb bhildelisf idng
machi ne e%%agﬁﬁﬂ%nder the hook is %%?2 than 24 f(ﬁgs frog%the hei ght

of the nﬁéﬁhemcqnnﬁQEcﬂﬂb:h%@@m&@%%ﬁ¥|ﬁ%l|%%@|6ﬁeo FPpt ~8und 80
i s obtained; '&g:zé? urLe a&i‘eészéh)?@vr@ pi ¢ eScand;t Berhekght , under the

hook is aroun res n order to return to articul ated morkln% node,
t Wo eIeammommyyﬂllﬁ(ﬂﬂdC@&e6©®uH¢¢Reﬂlbe§©@@tW@@P?rt62tm6 péEE®eB28 and

62b, are polbalad i order 10, ahl oy £ eohel alout B! avabiak the bha acki ng

cyllndef% aand fron1 es 67/a and 67b. The articulation control
device (df wiid hcip jatkcmakesbi hepdssebbert 63 bkeakCvReCrl Pgnnent of the !Ib

with the%gégbq}gfogﬁe% der L8 ﬁ@tgzgﬁqeai %;Hag pBEhLaeneaAPLEt ehy, it

necessar - piate acin In"the positidn of morklng
in arti catedead Iinge =0d then to brlng the end 46 of the jib tip 43 to
position D corresponding to the mninumreach. The jib tip 43 is then
housed between the two beans of the jib foot 31. The followi ng step

consi sts in relreatiaipidiegtdesd 2bn thureblfo@heﬁlphéranﬂnQGtﬁé thg of the

jib head nenber 43, then til towards t f ropt hi ne and
bears albHy 1$rF JPPE? eﬁa%f92%§ a8 %F|88?%§%88 ?h |guE(§lLa t"IEFlh:E]g'blrrg%because
the artiguhaiion 26, csapperking pbeifibnf oot 13frabdephraded &het Hébfront of

the upper nast. An articulation 27, supportin he t st.ay 6; laced
at the reaad JREFRRY (hpetSna fgn?ﬁewFBHdEﬁS B%gthgoﬁagq |§%|%|ésF?a?§ in
Fi gure 3-hy- neads: ofs axsuseessinadotosuper i poeddvirender! i 1or ¢éosto Lo

I fy the d th f th I i i .2 Decenb
gogal-ylgh: eégwéggof tﬁengggro g%eojig gegdaggggeEIQB.IQnathlé cember

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 sicde




fol ded position folded onto the upper mast as descri bed bel ow, has been
omtted fromthis figure. As shown by Figures 2 and 3, the er_d of each of
the stays 16 opposite to the one carrying the pulleys 17 is nounted for
articulation on a lifting sling 20) thus preventing the tilting of the
stays towards the rear of the machine, the sling being coRfE8 r?Qbﬁ

i fting counterbrace 23. The top of thgynmast is extended by two pieces 28
formng a stop for the two stays, thus preventing their tilting towards the
front of . the lifti machi ne. Eac f_ the beans .of jib.foot_31 carries
a retur%lﬁ?géﬁe?%Sg%Fnﬁgﬁﬁﬁjqﬁﬁ r%él%Q1 %ﬁﬁ?%&ly Qéﬁ%%éhjg?o¥%%§e brackets
t here ise@bstop133 bearing respectively on each of the stays, thus
preventing the tilting of the jib foot 31 towards the rear of the lifting
machi ne. By actuating a double-acting jack is which bears on the mast foot
21 and acts oguahsistefsokukiciks: 19:-H hevomaetanfolids ateiithfedior i zrmgal
articulation 24 and. sl opes by virt presence he lifting .

e of th f ot
count er bf a88S298¢ ¥HE FPHOCRG §F§b$§?‘ e 55%‘%%ﬁﬁ¥%ﬁ%% BYIE&H (YT R i on

at the engd 9loa stayeRBrafake BRETRLSIRYS thiasd taROWedde 34 ignd atiwn 27.
At the end of the foldin% process, all the elenents of the |ifting nachine

are sit3BEed ROFF26ht aLEEITERE Qfpdhemdd Feae S Pt HE Hasths obt® 21
and suppgsting thechibh head imrEbemith,f Eamed i o deanst Afrddesji b
foot 31, the stays 16 and the lifting slings 20 being placed_ at the sides
of thes#aerehnbSiolRi SNEEAT LG BOCHN WS Pepictldd G FTRARES WA the

addi ti %@i;ﬁgyﬁ?&,@aej%&%@d £y gﬂ%o&i AGNGHiidh Waese dr baﬂfg@.@d cslst s of
two beans is obtained with a Ilifting machine having a foldable nmast. 1t is

a case of the saving in space obtained when the lifting machine is

conpletely f e | al i.N ety s I nodes. 2
Deggnber goo?lirgi %%dEQEgnfa%?$%h§té?ﬁ%gﬁﬁgﬁ ggd%%g%bgﬁﬁﬂ?ﬂ%gk be housed

bet weerr¢tef beags Bha shdultbref ofh&hie B if6dngs mardkare iy pdsfsming t o
obtain i gnifi Vi [ pace in ternms of height. Through the
conpactﬁégég%fé%%gﬂépgii%ggﬁggﬁﬁﬁe in the fol ded position, nany
transportation possibilities are offered. none reauiring the specific
construction @f a travelling carrying,chassis.,Flgures t illustrate
cons of these ot BRTRY B8 YeRERE RRns R A e B P e A R Abiata | 111 ng
machi nemade pl geesrnadabgatheagerticaldr teocatry od cies gumdrl lisx eatstlached

to the r a.tra r 72. . Accordin Figure 6h, t l.ifting nmachine is
pl aced {)"ﬁ a % ai?%r £z?arﬂsc§f18{”8d Sﬁ%atf‘?lFa@%(}Pr7f.ftAcg§r disnz"ct“%vﬁrgure 6¢,
the |i fimfgr@mehi be demphacedtentheceonla peayéd byowwvcassfa thariti ne
container",' whose standard_dinensions are 12,040 mllinetres with regard
Lo | ondiTFEaREBASIO M FIF mbt £oS4i RCTaGEr dIEBERd GHE. T ST nce e by
Virtue Sfstdif PrEsSEneesdbrabrewkbikaakhar tiweubakimen of7 tHg icouicer. ji b head
menber 42 has been folded on itself, thus offering a saving in space) this
time in terms of |ength. The container can then be transported in a

conventi onal mﬂi\e&onfQ%uﬁé@ﬂ@heiﬁﬂaétﬁ.halabéﬁ hbakl eh “ichhenkel khidng
machi ne has_been described above with a carrying chassis 11 resting |evel

with tHE® ghure ®bPuPal F)ei § tRajearsBepRekotnt e, SHTAESRS foFe type of
nmast nakidghid UR. po8idibhaxel hkngsCabkyiBleChasibsk ROSSidthce

sel f-propelled. Sone of the advantages obtained using a placing jib whose
jib foctorHaeobl 519t tRAabLPRg281EC0ASsERE KERPt KBS B SheEad smbsherso the
housed have.{41Si7beed Lkl UShEabAd WhiBugnbLEL kA9 FRENIRE JMO0SE WBShgeS |
fol dabl’e. However, the sane versatility™ 2 Decenbep_5b04 - 17 and’simlar
per f or fghcdrd oang he pfagrhgcpibtapa afsshgbraraéaowddy.- this fol dabl e mast
is replaced with a conventional tower or by a telescopic mast. In a second
enbodi ment of the lifting machine, particul arly advantageous when the mast
is a conventiBrmaldeoies 29) asodeppitiéngi AhFi guFécylachen Bh FOOS18EsS
consi st L agle. beam ipt faqr 0 I S | ongi:twdi nal
strat SF apeny St BT Rs dRa B B8 R S el Pon i, The
| engt h woif L1t e &¢stribeduihi deeat lf belblwe counter jib head nenber 42 to be
able to be housed therein so as to allow alignnment between the jib head
menber 41 an the jib foot 31. A locking device simlar to that (61) of the
first enbodi mentoxdsr be pridngdeHeasndn4aepdionhandiensdr etet Hebaheghdnent of

the Jll?ner?l%aedr rEeBrrbteOr Igmoé:tctg.gg b' go];:ggtsponding to the minimum reach of



Figure 10 shows the device 1 controlling the articul ation between jib foot
and jib head nenber of a variant of the second enbodi nent. The two arns
3la, 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 freeDerambergBfhs of
a transverse shaft 7 on a systemof twotpairs of links Sa, 8b, 9a, 9b. Each
link is articulated for rotation about the shaft 7 through one of its ends.
The ot hethendiéfinhembichkseBa)h$h drse rattiicculist ethrati<kDaown strepkpunmyer ji b
head nmenber. The _second end of h 1ink 9a,.9h is articulated af.1 14b
eapect| VEFy TR FRESaP SITEY ST WO (RS P BT he T 00 B ST ITESY ack 3
enters thé eyki ndek br theksi.nkKdec AN tipcadaiaks t4 eaotoatdresr i aally tthevéd b
head nenb?r CONnes EE be aligned with the jib foot. Conversely, when the rod
6 ener geSPFGM tRe 6§ MAGér S, the jib head nenber tip folds against the
jib foot. | a 2 Decenber 2004 A person skilled in the art will w thout

difficulty understand that the articuylatio resented in_kEigure 10 can al so
be used i n t heB&otit BXHSoP £t RBLFI FAMESROBALAGH 1O ERETATLL G ethi ne,
where thgngih beeheeansist $ook LA BeaMheadn reiibeCase the-dengtdupf tde

| i nks and of the gack rod is calculated so that, when the jack rod iIs

emer ged £87ERel nBRENBIHEBREERt Ofr Shtt FEEFLANION SBFES iV Hew SRenidRt Yones
to be hogged;bstuess hBpLLWOrheans ok ntke th BAR@int amy Iiisddaded in
Figure il. Figures 12a, 12b and 12c depict schematically a third enbodi nent
of the | #VavapInaéhthe. 1PRE AEILNGs 15sScHaveAtingnal tower 29. At the top of
the mast there is articulated 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 nmenberirgtahenhoabsantalhopivedansl skratendng &ha tieadhat &de This
articulatign,shakt bdi ui des e b d peah. e RY i jib
head me %g %?pggiﬁiga?&¥og?hghFiBl egggﬁéﬁber ?{ég %%%ﬁ%?:ﬂ%%gh %&Fhé
enbodi neptiseameddaateupteli tiiph Readomerberndd nghiepprossamtial sitde tdlevat i on,
al so has L] LG profile et a - t IS . n so that
fhe 11b RoAEHEBer b8 BT oN T AB B Sen e ok P 51 ACan T4 dan e fo be
al i gned mathitde ¢fbtheoprasri brust Nawedbbyakisguog t2le mrdssarmeta ghidh
head nmenber, 49 being_placed_against th rism shaped.end 37 of. .t he j.ib
foot . TWBLUhr TAnCEOGrtAPE ARt PEaFEETon End “of DERE Sa e TSt i Cant5i

devi ce ljaiserodt usirahédhbynkbiesesht3aiandflihes Adbshesnl ImerfHeguras ti3a
~and 13b,bth§ sec ndhend.37 OL thegjib oot is afbeanlggﬁgqg.thgj rofile of
a pri smPAttHeSEoporSthe prEsAPYSFBEhERR FERGEFY s “Aticditatdd &S 45. I'n
Figure 18ee &he€ £OUSfethii bipead aRebgibchBadSembErt WG SyYMRigitdaln &,ns
49a, 49b, separated by a sLog. The ar%tculathon device with one jack and one
pair of 17Rks*FdheitibNBel hBuSRATI nTRAPSPEPGELICT & BEFERSEPT 04GR in
Figure Igbnidhe sesphesf] theheadringbpaceonsi.sts of a single beam 49 with a
prismatic profile. A double systemof jacks 3a and 3b and |inks 8a, 8b, 9a,
9b is positioned symmetrically or. each side of the counter jib head
menber. Conmpard -1 e5-ch .t hhidA c3d £13B, DacBers8PosHihd etb | thd hel rifdunv | |
easily understand that the three articul ation devices are_functionally

i dent i ca¥Feagh tashigh @Hdes ¢t TerUrRelP BPPLUEIOR S} st ered thiul ation of
Fi gure 10F £0MPIiRe S A0l taskl BEe OPcE WOF PahE Sa P i SYTHRIdH Galeld i nks.
Figure 13a shows a single jack acting on_a single pair of |inks noving

i nsi de t%e Fdts befiidat Meenomd ndngsthe taekiod P ert e 8 nenber and
Figure %émv%rggﬂgﬂed%%ﬁ's ABA BUAMBLE| 688 $SLEMBROTE 14 NS raad jiigcks.
Figures 12a, 12 nd 12c illustrate the three working nodes of the lNifting
machi ne keRzdrimen ¢ Rragresstiveay mavedcaway Ihescthe dirreRf tthe nmovenent
of the q%ﬂ¥é§ﬁ§56 tip of the jib head nenber is depicted in broken

i nes. | i'gure 12a,” which depicts a node of working as an articul ated
jib, the end 46 noves essentially along a horizontal lire 51 which rises
only close to e j i o] i a i igure 12h, dthis
position of ng%?ﬁﬂﬁﬁf£%%ﬁﬁgt%%gg%?g%ﬂéﬁfi%Q¥?§§55?%9F?Pﬁa§reg§%§2 al ong the
| i ne 52, masntadsoing | tisé r avekiby Bfgthe devErgurentZoldepoctiheschemsatiscal |y
the inclinable jib head nepber rki ng.node. ,Starting _fraomthe, position of
naxinun1?%%c%@a+%% ?%mhﬁﬁg?ﬁ%ﬁ§§?gtwngsg?i}ﬁigg%ingoggvgg %%earticulated
mode, sopldeing tienils 46 descedbes a horizontal path as far as a position
G As fromthis position G the angle of the jib foot with respect to the
hori zontal is kept constant by neans of a conpensation for the |ength cf
the tie 25, and, by neans ef the device 1 controlling the articulation jack
or jacks, the 2 Decenber 2004 - 20 jib head is raised in order to
describe an arc of a circle 55 centred on the shaft 45, as illustrated by

o o o .




t.... finally, after rotation of the tower of the lifting machine, to place
the load on the top of the building, and this at a high reach. The
articulation between jib foot and jib head nenber can be achi eved by neans
of many variants of the link and jack articulation systemw thout parting
fromthe scope of the invention. Figure 14a is a schenaﬁ?@eFGB&E§ggsﬁtion
in side' view of this articulation, -wiiZch can represent equally well the
articulation in Figure 1C and the articulation in Figure 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 poted in ar%icul r.in_this Figure.l4a that
one end 10 ofA$heP¥YRKPE FBealiiEGI 2FEE"Sn ?hesgoﬁﬁtgF%qu &4d Wehber . The

articul atjon,depict ed seherati aakl ¥nin shidguse o4l hdi frfigr soff rara tihie
articulation depicted in Figure 14a in that the li.nk %ﬁis arti.cul ated
t

sl i ght | pepdrrember o GakFaiS6A -t RE SLREFSsiifle &1 fd S G AR IO CShat t 45,

on the fip x%dt\b?tjii prheadymeaher mekio@y @ 114 nshawsire \ay,i atfe ifiwhi ch the
link 8 Is %rtlcu‘ated at 10 at the articulation shaft 45. The free end of
the j acRopbdcert anpupsuiasedeseernt oAnd FgdlFégr €2 &S H'S% nk S rat her

t han at I akl e JAhea 4l imk a Hhed i4nk $iead 2 Decenber
2004 - Qaggfﬁééégg§4gkgﬁbéggabégggéﬁtangng%SnF@gf Fig&re 14éi in which

the |inkeSoes @2ticulated on the tip of the jib head nenber. Figure 14e
shows anot her variant enbodinment in which the link Sis articulated
appreciably further forwards 10 on the tip of the jib head nenber the whole
of the |inks FihatkysysteRmipsrsi tdat eHebebewcipe aft ithe #Aigy Mfaxf 45. The

head of the jack_rod s _articulat 15,0 hddlg 1an frdniad 143K 9,
and theafpﬁck%%?tha Eﬁ?eéégg %%o?gs%%ﬁnﬁﬁh F%equbdﬁé }%%Kgﬂher to house
| i nk angefeskswhesibbe.j Thehgath meabemefbleds 4dgdisnsenisrjib Fldgned n

Figure 14f, the lipk_8 is_als rticul ateed.at apnr.eci. i ont of
t he jibWhEédtQﬁen% FPBIF Bh-t fi 897 SRV S isqt’hé&%rﬁ%? %teg%éirétl%"’; t he
link 9 whigbaisiagt tBlkabhedgamehie chinb bkoptrowikieds brtthersidy ofirthe [ink 9

are articul ated respective at 7 a 14 _on the l.ink_8,and t he jack
head. Fﬁégiéi?ﬂgtghgag aAc ??V@EPQ&Rgﬁ'iﬁ%ﬁhpgﬁcﬁﬁgjjéb ’f%gﬂFﬁpgﬁ i cul at ed
di rect| ynanybhrishapbs45ibat ween ijfich blliep maide .cQliat @nd i4% hefad heerthigr |

whi | st the |inks and 9 have a_common articul.ation 7 not at, the end.of the
j ack ro@fbbheonibnBeay MRIERT EPoSELDS PﬁepﬁﬁﬂﬁﬁqﬂhéPeqi ARG Pod
emer ges; gl B14+8848r thetuhakhionsy depiett edgrreli gurtes rdeckilanthe

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 1ib foot 31 and or. 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 3ib 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 3la 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 &3a and 63b sliding in a
horizontal transverse dirsction respectively within the

housings 64z and 64b. The locking cylinders are Kkept partly




14g, the presence will be noted of four horizontal rotation/articulation
shafts whilst the articulations shown in Figures 14c, 14d, 14e and 14f have
five articulation shafts. It will also be noted that, in all the
articulations shown in Figures 13a, 13b, 14a to 14g, the articul ation shaft
45 is arranged so that the tip of the jib head nenber cad Regenber2084cenber
2004 - 22 to be folded against the [ilpsfoot, subject, with regard to the
articulations shown in Figures 14e and 14g, to a corresponding recess in
the jib foot. or Jjnthe jib. head menber. A person skilled in the art wll
casi |y SR e SIS TR e AT cor oo ShBRRE PR E §aReS LI AR o 14g
for the gguingyeerdszdiarehts Zs e Gdgt abhe cotmtes filbahdad tembke BRrst two
enbodin%pts It. shoul d qhio be. noted that, . in Figur S %2a-149, the third
enbodi Mkt 6 e I TR Tehber LAt rf 72T i%ﬁ“b KEReP-SBsi t uat ed
appr oxi natvelryr edert iam/ |9he nedd neate il tfeces bof owhifhbabeadetreaesd.
articulation. It es without saying.that the first and second enbodi nents
of the HE PR} S P U s cLDE R Kb STTR SHERESC BYELReR o0, The
V\Dn{)kij_ng hichdiirgt allre t{]‘@é&}ﬂj‘eﬁg&lh EQE]{I'& hh?f lpé?ﬂh NG | Mbﬁ Déckh]ﬁgt By;ﬁ@nde;s

enbodi nent s pr.evi_ous escribed o e lifting machi ne takes place in an
identicépaf§§ﬁﬁéﬁ%' ] REST ?ﬁﬂﬁﬁrﬁﬁﬁﬁﬁcﬁﬁg%ﬁﬂ PRet I E VBt 238 At e

al i gned rapest birs tpesidine lqcked, by effecting a traction on the ties 25,
for exanple by neans of a winch placed on the turret 12 and not shown i.~".
the draw ng, the placing jib is progressively lifted. The various

anpli tudes abkg t8cbeieRhaigiete AaPILl RN TIRING S {05 AdLd T hédber

enbodi ment, are obtained in a sim|lar fashion for the other enbodi ments.
Such peffoPrEnddd doetcdpartd end athdse rotranal obrss nell Whehteépanes

with a pbaghng khh sHctd eRiNg, 5018 c.icf?néai fitahl e Jmde- . 1 p; & prgierred
enbodi nent of "thé invention, particularly adVantageous ?or tower cranes as

i | lustratiegeppévi dasl ehplRiegurdwnr® al&hel Anterl faees idfitgismchi ne has
a novab u i i rat . £ - : i a
monent SEoTor cetoasiate, S e SR R SR R el

2004 - p3ogpieestivedyt dntetoduced &ty erimdamg hel tdriane: madr oresectirsg 29,

aut omat | : dipyst abl cQrdj tq. .t e ctiv itions of the jib

f oot anhg%kﬁﬁ% }6%% %gléig G%gjrr%en;a r'}%fegusrpe‘ Ssﬁe(t)é\%s atrhcg ettj%?oearr%art of the

t ower cpangraesihtedyorcaprestss2Q, Tard addrprissitngelea g watnmnonyod &t f othe 112.

I n thiséF&%urg %? the Z%b fOiL and the‘k?btﬁﬁﬁd nenbeg 41 are aligned
with eaBf 5t R&r Ch8n1O5ERTS & 6P AHE & SRR PPN eSib tie 25 and

t he artrempattanejlgckhd taleal sysbaneargni sed in the figure. The bottom of
the platform 112 carries, on the opposite side to the jib, a pivoting

count erwei ght arm 114, one end 121 of which is rotationally articulated on
thg pl ﬁtformTHhepﬁféhaﬁeeﬁdighgkhQ @ifVthnlgyariHmﬂder‘b R | 31 n@i;umttﬂ{ewei gh}g
113, t venent iC and consequently the variation in the ment o
force eﬁ%igﬁdggﬁ't gbnﬁ§tOfga&ﬁﬁdtﬁ@'gﬁﬁp§opﬁ % 95085%F RATePIRFThe

pi vot i ngegpetbavpl yobnngaahMsibé oEhe neotdll-en s¢f. tahte dHMdtd e pdumakld 1S
controll ed, by two cqunterwei ght cables; 115. One end of the counterweight
cabl es P‘i%ngoF'r xBBI&E Ahei 2641581 R ThE SPTERG SIS GMF SR (8RR cabl es

115 pa5§o&1ta£ﬁggb;1/nmd@wsl eys hh8 eans edaby theduakidig, armedhd, cyer two
return pulleys 117 fixed to the platform and_then over_two pulleys 122

carri ed®h*BathaspBE ByPrhéhbspPePVERdngt sfe18 ociiaT afl e T5 atedd xed to
the ji bnéegér"eIbghedlwatracpl Jlipl kG osi,t %tee%l%tcitrlﬁ A i atdgn 45, in

Y
the area where this_jib head nenber is reinforced. € cables 115 are
t her ef of e@F +@Rgél biftakér &pde-of the jib foot 31 and of the counter jib
head menber 42. Figure 16 shows an enbodi ment of the invention which
differs fromthe enbodi nent shown in Figure 15 only thrcugh the fact
t hat -t he cablB&e 1asrfpemangedost thei ALSting meghine jlinb Mfiderkde msideuat ed
cl ose tPstfflhéﬁrSQQ&/B%bFﬁﬁﬁ@e”?Uber articulation 45. The jib foot is
reinforced at this poin

The inclination of the placing jib obtained at the time
of alignment of the placing jib and correspending to position

E is 7° above the horizontal. A reach of more than 24 metres




2 Decenber 2004 _ 24 The |ocation of the fixing point 116 or 116" in this
area close to the articulation, conbined with the fact that each cable 115
passi ng over the pulley 118 is arranged so as to be d.oub7.e between the
point 122 and the arm 114, makes it possible to slave the,angl e, of
inclination. of the armi 14, between a substantially hori%gﬁgﬁmqﬁ&%qpﬁon
and a substantially vertical position, t9€ 1he angle of inclination of the
jib foot, also between a substantially horizontal position and a

substantially vertical position, and this w.tho~ i L NG @NY4 th
additionSPrﬁ8FBPnﬁFn&Pn§%ﬁ’WﬂﬁhmﬁﬁrﬁfﬁQQa%%ﬁﬁbéﬁ%a§QQ§%ﬁéggﬁ7 shows a
particul gn;gnbedireat ref-Hike pulte)s ikt andidhdire foswk i hg mere hehanm 114.
The pulleys 118 are carried by i votin ulley arm 119,, nounted for
rotation26nm€ﬁée§o§ﬁF€?ﬁéﬁbﬁF”éﬁHffTﬂt?f%ﬁ%ﬁﬁﬁ its end 123. The assenbly
formed by the pulley arm1i9 and the. pulleys 118 is extended by a second
arm 124 to which a counterwei ght 120 is fixed which, by wei i t he
assenbl y for me8tbyoBhré1pd Fey SaMA LI ad < ﬁﬁﬁanﬁgzﬁEf gg%r g a tension
on the CQP{oaﬁdlé%naa@ keRRS ddes eriensi ot WhertH his | thef 00t mdires amda
position close to the vertical. An,additi%ggl fixed counterweight 125 can
be pl acetthenheigbfidendere ticatiastmi sTiRE T4y 12 ST RHES count erwei ght 113 in
the direction of the nmast 29 is limted by a stop cable 126, tensioned in

Figure 17, not tensioned in Figures 15 and 16. The adjustnent of the
ccur _terwei ght 3n163de20can@tla® @ EHEHERE MR 019 tHRESr n§¥414 and

119, nmakes i assihl | e £,a0e s O0Ppre Nt ashbopietdst he
vari ous ﬁgFE%ﬁgm%§§%§i#fﬁ%ﬁﬁﬁ%gxﬁééhi%%b|e and articu?%ted. E)LBZS - 2
Decenber 62004nBLARKS hreA awcinars fior ¢1day rgP el FanklR? ngCFdRds with an
articulated, liftahl e placi j i ri.sy4 8515 (2dd 82p 28dm engi b

f oot (31ngTgFa§f )Ogrﬁﬁ%ﬁJ%héuﬁéﬁﬁir tég?{#?iﬁ itsafirst end (3%) at the
top of theleesk7aarthda §7th HMered awembmrldwiyn genexpht@eviee fbtatibh at the

second end (36, .37) .of the jihb foot | djibhead genbRE hawi pginon
each si déa5$‘ f“Fl‘eéi é”fosaﬁﬁ]t%lta?i%xf\é{]ggi a?ajtjﬁgnj b foot) reﬁ;pecti vely a
jib headrmenhen tfiopt(.43) and a c9unter jib head nenber (42, 49, 49a, 49b),
a jib holding assenbly conprising at |east one stay (16) and a jib tie

(25), and actuating neans (3, 3a, 3b) determning the angle between the jib
foot and the jirh beadmeeiold hatacteft iver nariie ¢oepbatelgecbhdiend of

the jib foot and the counter jib he nmenher ve. conj uga pes enabling
the tip BECEREJLYD MHeSF r%ﬁﬁefrl tP ﬁ%"‘? %%P %%%‘%‘%o#% %‘gngggmth the jib
foot, i ngysfit-alle Morkd e dPoen Rt Aowbstedanade oandnghen thabmity that the
jibtie FES) is connected to the nmenber (43% 5% $a§sin8 tggggggoaéhgeast 0:
(SO fixesd 46 I8 jHe Rk gt , FAMRPFH- HrackeT 1505 F Pe A Fanige

substant i 'n'imﬁr e IEOUET S i be heath neabeRef 4Rouddd Blawethethibthead
menber (43), characterised in tif of the jib head ae lifting bracket that
the |iftibegmshef e i beteeh! 49b) and the tip of 3, A machine according
to one of Cains 1 or 2, characterised in that the counter jib head nenber

(49, 49a, 49b) and the second end (37) of the jib foot have Erisng%ic
profiles and c@ie ifnld GoAoIEaRF PR L eet i Bt FRt e 3RLRTt hESj Fb®Fodt "and jib
head memher, arg, gld 4er GuiBSHiRE acE0sei Plet 9iBNReaE Meabew 430r 2,
characterl§%§J$hq%ﬁg?qgkb §%coﬁ%§end (36) of the ?ib foot has the formof a
fork wit hitem tEls (31ear@dbyhanfrent t aat thel 1LE109sTaCH IpEC BRFePe3654
fﬁgntﬁg g@%§EF%9u¥§EH§ r (#2d. cofes, Lo, be,bhodsedqi Int hegspace . (34) sbesween
becéuse 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, 1is 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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5, A machine according to one of Clains 1 or 2, characterised in that the
jib foot consists of two parallel beans (3la, 31b) and in that the counter
jib head nenber (42) conmes to be housed in the space (34) between the two
beans. 6. A machine according to anyone of the precedi ng%ca%'eﬁberzom
characterised in that said actuati ng neans conprise at ast one

doubl e-acting articulation jack (3, 3a53b) connecting the jib foot to the
jib head nenber. 7. A nmachine according to one of the preceding clains)

characterised in that the jib_foot (31 j ol egdspenbed bHdlypware
connect &b lded \wosiidem c@idaﬁ"c% i@lﬁ%t%ﬁ% %%%%& ba?:%) , ount ed

symretrical Ly W th .respect, 49 dies veidureal plane of symetry of the jib. 8.
A machi ﬁ@sac%eoerndior?nglt’t 0 oner of ,the preceding clains, characterised in that
the articulation jack or jacks (3, 3a, 3b) directly connect the jib foot to
t he counter jib h %dW ig@fe§ mﬂn@r@, an:lu:@reiﬂl@gOfoe@ﬁ_B ef ESims 1 to
7, characteri &8 5 'fhat” the articul ati on athﬁé ggﬁéygl rectilsy connect
'Ejhe_ ji blgt?@}s??m d:p?gno?iaia@ hznbh@tzF?. Cif);y nzracmlling_ g%cprggiklg??)t 030ne38;

ai ns 0 char act er Ontbat seagheangi slbiagi 8A.j , 3a,
connect sTRRHRE§F ?%o‘?r’iﬁ{‘[‘?f t%ﬂ the jib head menber, (g%}a ?}éa@%@s tofe tWO
links (8pr8fenBbng %hdaridbing of phe. SpaBECERBRF 2004 11. A machi ne
according to Caimlo cgargég%l sefnikhrthatot helsdidng wosingeE ARG cul at ed
on each ®2RBIN@Nd BH The Fac means of the sane rOte%}e'so'}as@%ﬂ‘xtmi&@ a 12.
A 1ifting;maehineopi b ahpl mebngipi bx&e88rdi RY 8 0Re 6t Oains 5 todfé,
characterised in that it has. a | i.NQ  d&¥ine 8 neOpieiisi g lari. richeé e Gfand
two pi ecescpezar BPB) t?’Pxéga%”S't%gl%}si %rf oot (31) anq’ﬁdi seoa%seq%é)p&gesijtjgj each
ot her onFﬁgp@rghgeogf thael_alfatin@rdm)aphe@@h gactheLs & ﬁ eces ei ng equi pped
with a slirding |ocking cylinder (%b:}%ﬁk@ bho and B et Herf trargl Eheount er
pi ece (68poti RAJCASTERE Codhter T i ead nenber t42) angge? Vi nlgilgivel | ed
That he ST B B e e et ﬁ?mh wloingh

a e~“Cyl'i nders a can .cooper.at e A ying ttheac ng he
hol es wheme stee tjiivie Live £ r?ér?&\erofuas”éﬁ i%naé%’twt{}ﬁigtﬁ%gj ib_foot. 13, . A nachine
accor di n%ft Zt&%nﬁ f (Ol B kdwnrts time parad aff drhe T obietnerBRET e |
charact eris inthat it conprises a novabl e countercaeight (113) whose
position is slaved to the angular inclination of the jib foot %ﬁlé 1@. A
machi ne accordip th__ugtfaj_ir{’g J@,dm@qﬁirsydjaaktmtwm%@s%?ﬂr v b'fl@ _
count er wei ght 15 I's fixed to a first_end Pflfh}%v%' ngreomaker vel.gbht arm

(114) whogssts e 2dr myd Agt s SOfFo‘?a?Y%‘fﬁFl?/ articulated on t Qe plg form
(112) of the n@gcm ne 'Q&H‘% OPpOsit gt sbAe24 candies] obesald VATEHSL the said
pi voting rawé? grfft arm 11_4% i S connect egl él %Q 5316m)et @itFReni b cl ose
to the arghsypidamncdetfeenejlbiFdds GRU"FFH haa menf)er@%y me%?%éofa at
| east one counterwei ght _ca £d1ax passhihrgioukatibe s&i 40St & )2 15. A
machi ne a%%%?”ﬂ?%gszb ﬁ%ﬁmmiﬁn c%ar acterised in hhag&ifciur%tti%@ld 2(71.16) of
the said gesptesyehghe thebe 613y5)PL¥OFx@8PE FAE Fib head member (41), in
particular to the reinforced part of the jib head nenber/jib foot
articul ation. - 2 s - 2 Decenber 2004 16. A nachi ordined:a ¢yre of
Claims 14 or 15a+chR&aehdr b§ethienfph8inghB8TSEESHd 323 %% tﬁg‘esr&% d .
count erwei ght _cable (115) .is fixed.tothe platifzemoa(ilit2) =l ugPahat®ghe
sai d countlgﬁwéﬂéﬁi‘-nﬁaﬁlﬁg)n(lffS)alr)éagsltggaover a pul | ey '(r%%@hecai]irﬁ et by the
Sﬁ.i d pi VOEiznge_%Q@B eb\ﬁeiﬁgﬂét r@rsn (flpll;ld:) iéla?f&:)dAsﬁ‘é’cPrﬂ e efg;)rdil]% tékaﬁ?cjda
characterised in that the sai u ) df5 (anedd efbdo ihe
pi voting ceawesr dei 65@%%(3”1%5% 5-‘;‘/“&%/1 pi voting pul | ar#”e(ll@?xe ides
arti (r:ﬂl;: at %qa%dtllge a?l%i ¢Ha \éldtﬂﬂlilglgimcg '@mgalzilﬁgm?éb%eig; hatﬂi?\:n@)s
assenbly for y the sai | ey  ddhe saigb poté@yiar .
conpri ses oﬁeitgmﬁ%@lms('_l%}lﬁoﬁ rg%lér%f oning the said counterweight cable
(115). 18. A machine according to one of Clainms 19 to 17, characterised in
that it has two counterweight cables (11 PASSI Hcshdej b whesgib
foot (31). An additional advantage el 559 %e@i . ff]ting ?

jib foot consists of two beams 18 obtained witn a _ .

It is a case of the saving 1in

ly folded,

im 16,

machine having a foldable mast .

space obtained when the 1ifting machine 1is complete

rhus allowing a wide variety of transport modes.
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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 itgelf, thus
offering a saving in space, this time in terms of length. The
container can then be transported in a conventicnal manner,

for example on a flat-bed trailer 75.

The lifting machine has been described abkove 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. EHowever, the same versatility
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and similar performance for the placing jib are also cbtained
wher this foldable mast is replaced with a conventional tower

or by a telescopic mast.

In a second embodiment of the lifting machine,
particularly advantageous when the mast is a conventional
tower 29 as depicted in Figure 9, the jib foot 31 consists of
a single beam in the form of a fork‘comprising a longitudinal
strut 34 open at the end of the jib foot carrying the
articulation 45. The length of this slot is sufficient for the
counter jib head member 42 to be able to be housed therein so
as to allow alignment between the jib head member 41 an the
jib foot 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 varlant
of the second embodiment. The two arms 3la, 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 thrcugh 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, %a, 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 %a, Sb is articulated at
14a, 1l4b respectively on the arms 3la, 31b of the fork. When
the rod 6 of the jack 3 enters the cylinder S, 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

iib foot.
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A person skilled in the art will without difficulty
understand that the articulation presented in Figure 10 can
also be used in the context of the first embodiment of the
lifting machine, where the jib foot consists of two beams. In
this case the length of the links and of the jack rod is
calculated so that, when the jack rod is emerged to the
maximum extent from the cylinder, the jibk head member comes to
be housed between the two beams of the jik foot, as

illustrated in Figure 11.

Figures 12a, 12b and 1l2c depict schematically a third
embodiment of the lifting machine. The mast is a conventional
tower 29. At the top of the mast there is articulated 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 embediments 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 ke aligned with the Jiib 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 contreol device 1 are illustrated by Figures 13z
and 13b. As shown by Figures 13a and 13b; the secend end 37 of
the 7ib foot is a beam having the prcfile 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 & slot. The
articulaticn device with one jack and cne pair of links comes

to be housed in this slot.
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in Figure 13k, the counter jib head member consists of a
single beam 49 with a prismatic profile. A double system of
facks 3a and 3b and links 8a, 8b, %a, 9b is positioned

symmetrically on each side of the counter jib head member.

Comparing Figures 10, 13a and 13b, a person skilled in
the art will easily understand that the three articulation
devices are functionally identical, although different in
their structure, since the articulation of Figure 10 comprises
a single jack acting on two pairs of symmetrical links. Figure
13a shows a single jack acting on a single pair of links
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 figures, 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 clese to the position of
maximum reach. In Figure 12b, bayond this position of maximum
reach, the aligned jib rises in liftable mode along the line
52, as aliso illus:trated by Figure 7. Figure 1l2c 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 cf the tie 25, and, by means cf

the device 1 controlling the articulation jack or jacks, the
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jib head is raised in order to describe an arc of a circle 55
centraed on the shaft 45, as illustrated by Figure 12c¢. The
advantage of this working mode is also illustrated by Figure
12¢c, which depicts schematically high buildings in the
background: this working mode makes it possible to move a load
at a relatively low altitude, practically horizontal, parallel
to the facade of the building, and then tc lift it so as
finally, after rotation of the tower of the lifting machine,
to place the load on the top of the building, and this at a
high reach.

The articulation between jib foot and jib head member
can be achieved by means 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 wall
the articulation in Figure 1¢ 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 1l4a that one end 10 of the

1ink 8 is articulated on the counter jib head member.

The articulation depicted schematically in Figure l4b
differs from the articulation depicted in Figure 1l4a 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 l4c 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
l1ink S rather than at the articulation 7 between the link 9

and the link 8.
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Figure l4e shows another variant embodiment in which the

link 8 is articulated appreciably further forwards 10 on the

tip of the jib head member; the whole cf the links + jack

system is situated below the articulation shaft 45. The head

cf the jack rod is articulated at 15 in a middle area of the

link 9, and the jib foot has a recess (not shown in the

figure) in order to house link and jack when the jib head

member folds against the jib foot.

In Figure 14f, the link 8 is also articulated at 10
appreciably in front cof 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 1l4g 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
commen articulation 7 not at the end of the jack rod but on
the cylinder, close to the point where the cylinder rod

emerges.

Tn the articulations depicted in Figures l4a, l4b and
14g, the presence will be noted of four horizontal
rotation/articulation shafts whilst the articulations shown in

Figures l4c, 14d, l4e and 14f have five articulation shafcs.

Tt will also be noted that, in all the articulations
shown in Figures 13a, 13b, 1l4a to 14g, the articulation shaft

45 ig arranged so that the tip of the jib head member can come
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articulations shown in Figures 1l4a to 1l4g for the third
embodiment are adaptable mutatis mutandis to the first two

embodiments.

It should also be noted that, in Figures 12a-1l4g, the
third embodiment of the jib head member carries a lifting
bracket 50 situated approximately wvertically in line with the
iib foot/jib head member articulation. It 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 iibs
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 alignéd 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 & similar fashion for the

other embodiments.

Such performances are ccmparable 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 5, 12a, 12b, 12c, the lifting machine has a movable
counterweight, illustrated by Figures 15, 16, 17, exerting a

moment of force cpposite to that exerted by the jib on the
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piveting turret or platform of the crane and on the mast 29,
automatically adjustable according to the respective positions

of the jib foot and of the jib head member.

Figure 15 shows the upper part of the tower crane
mounted on a mast 29, and comprising a pivoting platform 112,
In this Figure 15, the jib foct 31 and the jibk head memker 41
are aligned with each other, on each side of the articulation
45. The jib tie 25 and the articulation jack 3 can also be
recognised in the figure. The bottom of the platform 112
carries, on the oppeocsite side to the jib, a pivoting
counterweight arm 114, one end 121 of which is rotationally
articulated on the platform. The other end of the pivoting arm
114 carries a counterweight 113, the movement of which, and
consequently the variaticn in the moment of force exerted on
ﬁhe mast 22 and the platform 112, is provided by the pivoting
cf 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 footft 31 and of the counter iib head member 42.

Figure 16 shows an embodiment of the invention which
differs from the embodiment shown in Figure 15 only thrcugh
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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The location of the fixing point 116 or 116’ in this
area close to the articulaticn, combined with the fact that
each cable 115 passing over the pulley 118 is arranged so as
to be double between the point 122 and the arm 1il4, makes it
possible to slave the angle of inclination of the arm 114,
petween a substantially horizontal position and a
substantially vertical positicn, te the angle of inclinaticn
of the jib foot, also between a substantially horizental
position and a substantially vertical pocsition, and this
without employing any additional motor winding or unwinding

the cables 115.

Figure 17 shows a particular 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 thrcugh its end 123. The assembly
formed by the pulley arm 119 and the pulleys 118 is extended
by a second arm 124 to which a counterweight 120 ig 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 tensicned when the jib foot 31 is in a positicn

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 stcp cable 126,

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

The adjustment of the ccunterweights 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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CLAIMS

1. A machine for lifting and handling loads with an
articulated liftable placing jib, ccmprising a mast (21, 22,
28), a jib foot (31, 31la, 31b) articulated for rotation at its
first end (35) at the top of the mast, and a jib head member
{41) articulated for rotation at the second end (36, 37) of the
jib foot, the said jib head member having, on each side of its
axis of articulation (45) at the jib foot, respectively a jib
head member tip (43) and a counter jib head member (42, 489,
49a, 45b), a jib holding assembly comprising at least one stay
(16) and a jib tie (25), and actuating means (3, 3z, 3b)
determining the angle between the jib foot and the jib head
menber, 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 inte a position
aligned with the jib foot, in liftable working mode.

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, and in that the lifting
bracket (50) is arranged substantially at the junction between
the counter jib head member (42, 49, 45%a, 49b) and the tip of
the jib head member (43).

3. A machine according t¢ one of Claims 1 or 2,
characterised in that the counter jib head member (4%, 49%a,
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.

4, A machine according to one of Claims 1 or 2,
characterised in that the second end (36) of the jib foot has

the form of a fork with two arms (31ia, 31b) and in that the
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counter jib head member (42) comes to be housed in the space

(24) between the two arms.

5. A machine according to one of Claime 1 or 2,
characterised in that the jib foot consgizts of two parallel
beams (31la, 31b) and in that the counter jib head member (42)
comes to be housed in the space {34) between the two beams.

6. A machine according to anyone of the preceding
claims, characterised in that said actuating means cgmprise at
least one double-acting articulation jack (3, 3a, 3b)
connecting the jib foot to the jib head member.

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

8. A machine according to one of Claimes 1 to 7,
characterised in that the articulation jack or jacks directly
connect the jib foot and jib head member tip.

10. A machine acéording 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, 5, %a, %b).
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11. A machine according to Claim 10, characterised in
that the said links are articulated on sach other and on the

jack by means of the same rotation shaft (7).

12. A 1lifting machine with a placing jib aceording to
one of Claims % to 7, characterised in that it has a locking
device comprising on the one hand two pieces (62a, 62b) fixed
to the jib foot (31) and disposed opposite each other on each
gside of the slot (34), each of the said pieces being equipped
with a sliding locking cylinder (63a, 63b), and on the other
hand a counter piece (66) fixed to the counter jib head member
(42} and having bevelled side facee each having a hole (67a,
67b), the assembly being arranged so that the cylinders (63a,
€3b) can cooperate respectively with each of the holes when
the jib head member is aligned with the jib foot.

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 c1aim'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 comnected (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 (1€).

15. 3 machine according to Claim 14, characterized in
that a first end (116) of the said counterweight cable {115)
iz fixed to the jib head member (41), in particular to the
reinforced part of the jib head member/jib foot articulation.
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' characterised in that the second end of the said counterweight
cable (115) is fixed to the platform (112} and in that the
said counterweight cable {(115) passes over a pulley (118)
carried by the said pivoting counterweight arm (114).

17. A machine according to Claim 16, characterised in
that the said pulley (118} is connected to the said pivoting
countexrweight arm (114) by a pivoting pulley arm (119),
articulated on the said pivoting counterweight arm, and in
that the assembly formed by the said pulley (118) and the said
pulley arm (119) comprises weighting means (120} for -
tensioning the said counterweight cable (115).

18. A machine according te one of Claims 14 to 17,
characterised in that it has two counterweight cables (115)
passing on each side of the jib foot (31).




