1 AN EXCAVATI ON MACHI NE W TH A PI VOTABLE KELLY BAR The present

i nvention relates to the field of excavating the ground, and in particul ar
to the technology consisting in in situ mxing of the excavated 5 soil with
a binder. The present invention thus doeg not relate to the field of

machi nes for driving piles, of the type shown in JP 2003-013449. Mor e
particularly, the present invention relates to an excavation nachine
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- a carriage movable along the longitudinal
direction of the mast and including a first holder member

15 for holding the bar relative to the carriage, said
carriage being suitable for moving the bar along the
longitudinal direction of the mast.

A particular example of such a machine is already
known, and is described in particular in Figure 1 of

20 FR 2 888 859.

That machine serves in particular to implement the
"solil-mixing" technigue, which consists in making
successive panels by mixing the cut soil with a cement in
situ in the trench, or more generally mixing it with a o

25 binder, the soil/binder mixture subsequently forming the
wall. That technique is in particularly widespread use
for making retaining walls or sealing screens.

That machine may also be used for making walls that
are buried in the ground, of the diaphragm wall type.

30 That consists in forming successive trench portions in
the ground with the help of such an excavation machine,
and in filling the trench as made in that way with cement
Or concrete.

In order to make trench portions, the carriage

35 slides along the mast from its top end down to its bottom
end. In other words, the stroke of the carriage
corresponds substantially to the length, or height, of



35 slides along the mast fromits top end dowmn to its bottomend. |In other
words, the stroke of the carriage corresponds substantially to the |ength,
or height, of 2 the nmast. Insofar as the bar, usually referred to as a
"kel ly" bar by the person skilled in theart, is held by the carriage, it
can be understood that the stroke of the kelly bar is |ikew se
substantially equal to the height 5 of the nmast. It therefore follows that
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That apparently simple solution is difficult to
implement since, at present, it is difficult to raise the
bar so as to mount it on the mast, with the mast being in

20 the vertical position and the bar possibly being as much
as thirty meters long.

More generally, there is the problem of mounting the
bar on the mast, regardless of the length of the bar. At
present, it is necessary to make use of external hoist

25 means for mounting the bar on the mast. Furthermore,
connecting hydraulic hoses for powering the motors of the
excavation tool is difficult and dangerous to undertake
since operators need to take action high above the
ground,

30 An object of the invention is to provide an
excavation machine that enables the bar to be raised
easily, particularly but not exclusively, when the bar is
longer than the mast.

The invention achieves this object by the fact that

35 the first holder member is pivotable relative to the
carriage and the first holder member presents a locked
state in which the bar is prevented from moving in



3 translation relative to the carriage, and an unl ocked state in which the
bar is free to nove in translation relative to the carriage, and by the
fact that the mast presents a first end that carries a second hol der nenber
5 suitable for receiving and holding the3bar relative to the mast, said
second hol der nenber presenting a | ocked state in which the bar is
prevented fromnoving relative to the mast, and an unl ocked state in which
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15 end is engaged in the first holder member, and then the

first holder member is locked prior to moving the
carriage, secured to the bar, up towards the top end of
the mast.

Since the first holder member is mounted to pivot

20 relative to the carriage, it can be understood that
raising the bar is accompanied by the bar taking up a
progressively more vertical position by pivoting.
Preferably, the bar pivotg naturally relative to the
carriage as the carriage moves, as a result of gravity

25 acting on said bar.

Without going beyond the ambit of the present
invention, the excavation machine enables other methods
to be implemented for raising the bar, some of which are
defined below, specifically when the bar is longer than

30 the mast.

Preferably, the first holder member is suitable for
pivoting about a pivot axis that is orthogonal to the
longitudinal direction of the mast, such that, while the
bar i1s being raised, it pivots in a plane that is

35 substantially vertical.

In a preferred embodiment, the pivot axis is

orthogonal to an excavation plane. The excavation plane



4 is defined as being the substantially vertical plane in which the portion
of the trench excavated by the excavation tool extends.

Advant ageously, the bar is suitable for sliding in 5 the second hol der
menber when it is in its unlocked positifn. It can thus be understood
that the bar can be raised by noving the nmachine towards the first end of
the bar, while said first end is held on the ground, so that the 10 bar
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hydraul i ¢ coupl'ing [ocat tantia al fway along the mast, said
coupl i ng being Burthermore, it can be understood that the second

15 holder member advantageously enables the bar to be
prevented from moving relative to the mast when the first
holder member is unlocked, e.g. while it is being moved
along the mast.

In practice, the second holder member is used after

20 the bar has been taken to its vertical position, i.e. the
bar is engaged in the second holder member while it is
itself in a vertical position.

Preferably, in like manner to the first holder
member, the bar is suitable for sliding in the second

25 holder member when the second holder member is in the
unlocked position.

As a result, the first and second holder members
also constitute means for guiding the bar in vertical
translation.

30 Advantageously, the excavation tool includes at
least one hydraulic motor and the machine further
includes at least one first hydraulic pipe connecting the
carriage and the hydraulic motor via a second end of the
bar opposite from the first end, while passing via the

35 inside of the bar, and at least one second hydraulic pipe
conmnecting the carriage and a hydraulic coupling located

substantially halfway along the mast, said coupling being



designed to be connected to a hydraulic power source for powering the
hydraulic notor. It can be understood that the first and second hydraulic
pi pes enable the hydraulic notor to be powered 5 hydraulically: the power
source delivers hydraulic power to the ndtor by passing successively via
the hydraulic coupling, the second hydraulic pipe, and the first hydraulic
pi pe A hydraulic return circuit, known in itself, is 10

preferably akseghedvirdete connecEEseqlentdyaraule ¢ erard: sl ifkpi pe

needs to be Ion%.eno%%g b&,aéégw/the carriage to remain connected to the
hydraul i ¢ cBRWEZEPEn FREGEYGIEELS 16F MA@ posi tion of the carriage al ong the
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the carriage along the mast.
15 In addition, the first hydraulic pipe needs to be
long enough for the carriage to remain connected to the
second end of the bar while the bar is being raised, and
naturally when the bar has reached its vertical position.
The fact that the coupling is disposed halfway along
20 the mast serves to minimize the length of the second
hydraulic pipe.
According to a particularly advantageous aspect of
the invention, the hydraulic pipe may be connected while
the bar is in its lowered position substantially
25 perpendicular to the mast. In this position, the
hydraulic pipes are much easier to assemble than in the
prior art where it was necessary for operators to take
action at a height.
Preferably, the excavation tool is a soil-mixing
30 cutter. In other words, the excavation tool serves both
to excavate the soil and to mix it with a binder that may
be delivered to the trench via a tube that extends inside
the bar.
The excavation machine of the invention is thus
35 preferably a machine of the "seil-mixing" type.
The present invention also provides a first method
of method of raising a bar of an excavation machine of



6 the invention, said bar pi.esenting a length that is substantially |onger
than the length of the nast, in which nethod, starting froma position in
which the bar is substantially perpendicular to the mast, with the 5
excavation tool resting on the ground, téde bar is noved into a position
substantially parallel with the mast by noving the excavation nmachi ne
towards the excavation tool, the excavation tool remaining stationary,

while the finst :Lhebﬁe&oﬁenbgridl Bah prla@ cuitli ok ed 1%@& tHithe i rst nethod
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is must therefore be secure e bar at a distance fromthe first end of

the bar that is A8 §hPealaFhiRgnceResheilgierofta Faenmicavation tool,
15 the bar progressively takes up a more vertical position

by pivoting away from its horizontal position.
Simultaneously, the carriage moves naturally or under
mechanical drive towards the second end of the mast. 1In
this method, it can be understood that the bar tékes up a

20 vertical position while sliding through the first holder
member.

The present invention also provides a second method
of raising a bar of an excavation machine of the
invention, sald bar presenting a length that is

25 substantially longer than the length of the mast, in
which method, starting from a position in which the bar
is practically perpendicular to the mast, the bar is
brought into a position substantially parallel to the
mast by moving the carriage from a first end of the mast

30 towards a second end of the mast opposite from the first
end, the bar being prevented from moving relative to the
first holder member.

During the second raising method, the bar is
prevented from moving relative to the first holdex

35 member. The carriage is must therefore be secured to the
bar at a distance from the first end of the bar that is
no greater than the height of the mast.



7 In order to prevent the bar fromnoving relative to the first hol der
is ensured that the first holder nenber is in the | ocked state
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L on t%Qhaﬁﬂ&Q %h%@ﬁ%%%ntion provides an excavation method
in which an excavation machine of the invention is
provided, said machine including a bar that is
substantially longer than the mast, said method
comprising the following successive steps:

- a raising step during which the bar is brought
into a position substantially parallel with the mast;

- a positioning step in which the carriage is
positioned at the second end of the mast;

« a first sinking step of sinking the excavation:
tool into the ground, during which the first holder
member is locked if it is not already locked, and the
carriage while locked to the bar is moved towards the
first end of the mast so as to bring the excavation tool
into a first sunk position;

- a positioning step in which the carriage is
positioned at the second end of the mast, after the first
holder member has been put into the unlocked state, the
excavation tool remaining in its first sunk position; and

- a second sinking step of sinking the excavation
tool, this step being analogous to the first sinking
step, so as to bring the excavation tool into a second
sunk position.

According to the invention, the mast presents a
first end that carries a second holder member sultable

ring



35 sunk position. According to the invention, the nmast presents a
first end that carries a second hol der nenber suitable S for receiving and
hol ding the bar relative to the mast, said second hol der nenber presenting
a locked state in which the bar is prevented fromnoving relative to the
mast, and an unl ocked state in which the bar is free to 5 nove relative to
the mast. According to the invention, the first end of the bar is engaged

in the 5eCOEQrhQEgéivﬂﬁnghdahoiagnﬁn@h%f %Qer%ﬂ 520 HeRnaMilsg during
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al so pogsi beepp &i Dkckhfgexeapat kOPer@olmcd TR JARIRRY Ol Sidinpg stages
greater than iﬁgfngg?gartlcular when the |length of the bar is nmuch | onger

than that o SBoBPefEr kBl PrevREt 0P| SEFNEOYEEY a step of

rai sing therekeaveei bo thel mashi.ch step is performed after the second
FLIKI 19 51D, gt Bagtikock; BRGCURAVEL 0 ot g Lot 1o
35two stagebs well held by the mast, using the first and second

15 holder members.

Thus, by means of the invention, the excavation tool
is brought into its maximally-sunk position, i.e. the
second sunk position, in two stages.‘ The excavation tool
is initially taken to its first sunk position prior to

20 being taken to its second sunk position corresponding to
it being sunk to its maximum depth. By means of this
advantageous method, the total depth to which the
excavation tool can be sunk is no longer limited to the
length of the mast.

25 Without going beyond the ambit of the present
invention, it is also possible to sink the excavation
tool in some number of sinking stages greater than two,
in particular when the length of the bar is much longer
than that of the mast.

30 Preferably, the method also includes a step of
raising the excavation tool, which step is performed
after the second sinking step, so as to extract the
excavation tool from the trench it has just excavated.
This raising step is advantageously performed in at least

35 two stages.

The invention can be better understood and its
advantages appear better on reading the following



The invention can be better understood and its advantages appear better on
reading the followng 9 detail ed description of enbodi nents given as
non-limting exanples. The description refers to the acconpanyi ng draw ngs,

i n which: Figure 1 shows an exxavation machine of the 5
I nvention, the bar being inits | owered position, substantially orthogonal
to the mast; Figure 2 is a detail view of Figure 1, show ng the

first and S&@eﬁgleal &ééﬁ;ﬁ%ﬁﬁ; of embodTh@Wte JiPReVe .t RenFhawiesh

excavati on machi ne 10 e the carriage I's noving towards the second end
of the masteX@Welesqrri dhe PeFRyibhoRR KELRKXsy L8 6he eNeorRenying Fi gure
4 is a detaafawiﬁ@gpfiﬁigﬁgghg showi ng the first holder nenber; 15 Figure 5
shows the excavation machine of Figure 1 when the bar is _in_the raised

posi tion, parallé&l F+8%FRelnBBPYSt RE EXCAVAGE BelRTI6S Ofofd® at the second
end of the imséntion, the bar begugeif it saldetaied woeMtdforfi gure 5,

show ng the LISt | der nber ; Figure 7 is a detail view of the
first end O§&$ﬁéan %???¥h8ﬁfﬁ§gpﬁglfFPthﬁbF@%%'nenber in the unl ocked
position and the-sBEtgndehd| der andefiarn 1i withe ofoFkenhrpodi,t istwwitdye tdar ri age
bei ng posit} saj a7 f..lhe mast; Figure 8 is a

det ai | viem%g?gghgﬁ?i?%?Oéﬁdﬁ%}agge%%ggﬁfgéhomﬁng the first and second

hol der menbers; anBigure 3 ghgiipe§he FéI1resRoR=ChRY adiOay AGEHT et hod of

the inygntigRile the carriage is moving towards the second end of
the mast, the carriage being shown halfway along the
mast;

- Figure 4 is a detail view of Figure 3 showing the
first holder member;

15 - Figure 5 ghows the excavation machine of Figure 1
when the bar is in the raised position, parallel to the
mast, the carriage being positioned at the second end of
the mast;

- Figure 6 is a detail view of Figure 5, showing the

20 first holder member;

- Figure 7 is a detail view of the firxst end of the
mast, showing the first holder member in the unlocked
position and the second holder member in the locked
position, the carriage being positioned at sald first end

25 of the mast;

- Figure 8 is a detail view of the first end of the
mast, showing the first and second holder members; and

Figures 9 to 12 show the excavation method of the
invention.

30 The excavation machine 10 shown in Figure 1
comprises a movable chassis 12 having a mast 14 mounted
thereon presenting a longitudinal direction, which
direction is specifically vertical. The excavation
machine 10 also includes a carriage 16 that is movable

35 along the longitudinal direction of the mast, being

capable of being moved, specifically vertically, between



30The excavation machi ne 10 shown in Figure 1 conprises a novabl e chassis
12 having a nmast 14 nounted thereon presenting a |ongitudinal direction,
which direction is specifically vertical. The excavation machine 10 al so
includes a carriage 16 that is novable 3% al ong the | ongitudinal direction
of the mast, being capable of being noved, specifically vertically, between
10 a first end 14a of the mast, i.e. its bottomend, and a second end 14b

gf t he gast a ifigstl tgshdt Q1 2€ R _thel lmadtf\;\!,h !@n.%/\ﬁa irt&éﬁhf}:ﬂj’ttdfnb%rﬁc"ﬁ,r r%:ag? 1g i's
esigned to nove a bar vertica ic r has a fjrst en a

provi ded wi Fﬁcé’ﬁlde)‘?&%/&th oﬁ’%[ se fb—‘).gtSi Moe 1 he-Shedis ‘?T’s,de'd for moving the
carriage 16 al ongnt keiomes maame e ldhek mamy itayd He piey stasiskidd erb inoddie art,
they are no crigb rei-n... The .h [ oma: r rred to as a

"kel l'y" barglggbylﬁhggggﬁgb%ﬂgkiI éﬂﬁ{ﬁﬁghéiﬁgt, s&%tﬁéﬁéa%rﬁthe

descri pbi onphreivaded: b theem "ehanavedrichr! Ketdly Idhr " SHnecdhdthe ussahs o

desi gnat e t hiss,£leee ; thel R& BXCANAL{ O B i ddis-exampl e is
constituted by a soi?@Wﬁyﬁhg éﬂtter E%ywéff?kﬁ%§% type. 15 Nﬁ%e precisely,

t he excavat K8@Woslo E&fpPeISOn Wkirddied yin do1s e AP oFUe?yned to turn
about par al bels ReHeaomdl=iaxes during excavati on operations. These rotary

(ol s 200, 200 ape Seiyangd O Iydha e el oro, 22, 24 i STRY, serve beth
correspondi by tthe persad skidhdds itro die rade, such tichat xid heheut soil with
(he bINJer G S b, e U 0 SHRRVALAEN TBEI 8,00 1 1
to the nast bbdh aseshdéwn desiinpie Biis element.
The excavation tool 20 in this example is
constituted by a soil-mixing cutter of well-known type.
15 More precisely, the excavation tool comprises two rotary
tools 20a and 20b designed to turn about parallel
horizontal axes during excavation operations. These
rotary tools 20a, 20b are actuated by hydraulic motors
22, 24 and they serve both to cut the soil in order to
20 make a substantially vertical trench portion
corresponding to the wall that is to be made, and to mix
the cut soil with the binder or the cement.
While the excavation machine 10 is in operation, the
kelly bar 18 extends vertically, substantially parallel
25 to the mast 14, as shown in Figure 5.
As mentioned above, the carriage 16 is suitable for
moving the kelly bar along the longitudinal direction of
the mast 14. For this purpose, the carriage 16 includes
a first holder member 26 for holding the kelly bar 18
30 relative to the carriage 16. In other words, the first
holder member 26 enables the kelly bar 18 to be secured
to the carriage 16, which carriage can then exert
vertical downward thrust on the kelly bar 18 in order to
push the excavation tool 20 into the soil for the purpose
35 of making the trench portion.
The description below relates in greater detail to
the operation of raising the kelly bar 18, which



As mentioned above, the carriage 16 is suitable for noving the kelly bar
along the longitudinal direction of the nmast 14. For this purpose, the
carriage 16 includes a first hol der nenber 26 for holding the kelly bar 18
30 relative to the carriage 16. In othenjiwords, the first hol der nenber 26
enables the kelly bar 18 to be secured to the carriage 16, which carriage
can then exert vertical downward thrust on the kelly bar 18 in order to

push the eXSﬁé%EtQBnt e6hs29tknta EQ‘P{:L%%’ 'thfeorketﬂl% P I5Rmy Of meking the
trench porti The_description below relates 1n greater detail to

t he operatlﬁHbﬁFaP5F§F%§ PRELREREF LhaPWeg edWmogH C1PP e Mtiicdh ténsi sts in

taking the kellly bat tgoau@s&ah&&amuyablrxhb@rdnéqnt@ tHWg(=zed pQsition in
whi ch the k? bar s substantially qrthogaqnal .to.th ”%ft 14 (Flgure 1)
b g Hhe

to a raised F?oﬁ i FiPwhi ERLERE REPAI0% s whigh S % ke et
(Fi guresb). parallelntbhehexmapte(E&gumeb@d herein, it should also be

specified that tEg Eﬁ FQ@@ %Sdeéc @% han thetggﬁtiéf% eC| caIIy

the kelly bar 1871's ab | onger S st Rfance with
t he |nventléﬂecﬂﬁeeﬁltbathﬁheeke&éwbbar268lsscdmmmai(ﬂhqm\uhernymmlatlve

to the carrmgesﬂ,émtmcsm@yetﬁgpk%ﬁg,zw Lbeg her e, ¢ %@w&t&&m der

menber 26 is free to pivot relative e carriage 16 eci sely, the
first hol deFh@BnbBe W§3§uﬂﬁable 15 for pivoting about a pivot axis A that

i s orthogonal torhhgctergbhbei Gakhdichecting@nefidhe tmstrilde Hyisaxi s A

nore clearl sib L.n Fi al.so orthogonal to an

excavati on %?@hgrPEgo??egﬁgﬁgiﬁgoﬁopﬂﬁgqﬂﬁﬁ|égpt&W§h§q % iICF 11967 r ench

portion bei h§.20Iaxcheatrdmp}et Hesexdbed herdiogl 22 eiredholder

Furt her nor e dyant ag t flrst hal der. nenbher. 26 esents a
eﬁﬂe@ %@ EQ %ggg uregggbt Qﬁhatﬁ Ehgob%%‘ gaggﬁaqgl

| ocked state as shown in ‘ed from
moving in transIH@r@npr@Pase&§ t@hﬁhélgatrMQQQEIBmamhﬁnnlauﬂumﬁahie

15 for pivoting about a pilvot axis A that is orthogonal to
the longitudinal direction of the mast 14. This axis A,
more clearly visible in Figures 2, 4, and 6, is also
orthogonal to an excavation plane P corresponding to the
vertical plane in which the trench portion being

20 excavated by the excavation tool 20 extends.

Furthermore, in advantageous manner, the first
holder member 26 presents a locked state, as shown in
Figure 2, in which the bar 18 is prevented from moving in
translation relative to the carriage 16, and an unlocked

25 state in which the bar 18 is free to move in translation
relative to the carriage 16, as shown in Figure 7.
Specifically, the kelly bar 18 is suitable for sliding in
the first holder member when it is in its unlocked
position. It can thus be understood that in the unlocked

30 state, the carriage 16 is also free to move in the
longitudinal direction of the bar 18.

In order to prevent the kelly bar 18 from moving in
translation relative to the carriage 16, the first holder
member has fingers 28, 30 that are suitable for being

35 actuated by actuators 32, 34. These fingers 28, 30 are
mounted to pivot so as to be housed transversely in

orifices 36 that are formed along the longitudinal edges



25 state in which the bar 18 is free to nove in translation relative to the
carriage 16, as shown in Figure 7. Specifically, the kelly bar 18 is
suitable for sliding in the first hol der nenber when it is in its unlocked
position. It can thus be understood thattzin the unl ocked 30 state, the
carriage 16 is also free to nove in the longitudinal direction of the bar
18. In order to prevent the kelly bar 18 fromnoving in translation

relative togkheneakeiagepié, 1ghe frigr &tanhttlrﬂl%r VeI RaSdd RIS 128, 30
ators .32, 34._ Thes I ngers

that are sui ei n 35 actuyated b f
28, 30 are ﬁ‘nh@&ﬁ‘ﬁg B¢ s&h*gs finagEsy @se Pehfs FEISSHEEG r‘i‘-r’or%ﬁ ces 36
that are for;m‘&dlalegnga,hahle:@l&@yt pd‘leﬁ@ntdd@eihel&eﬁlﬁ fmu:kelg )fﬂo‘.&r 18. It

can thus be nderst tha i.n the_locked stat n are
inserted i n"the 8r| |ces %atlﬁ)@lr‘efﬁ&/]eregveﬂ”tnl r%fet ‘ﬁ‘%ﬁe %ﬁ?

movi ng Bn t Eangkasi 88, WRerceas rietrEed adhloodk da-cat dthmg ctrhefﬁesnws 28, 30
are retract @ﬁa%u';chtegroﬁ‘ot H%torgklo% S il Yo ot f%}:&s ment of

the kelly bar I8 in translati ative to the carriag I'n addi tion,
the first hbrasslaEapar redativieudes thenslederiasia dde 38 provided with at

| east one roller Iﬂoaa@.ﬂtfi@h e&h%ﬂ@ﬁﬂsrta%\we&elmén&s&o% tihe1hRpg tudi nal
direction OL ttlg g) SO ag revent t he kel I bar 18 fr.am di sengagi ng
oL ARy B&lAFENPEr P5

fromthe fi lfiﬁda"‘{}at&hiz%ﬂ e ePHETA d be
repl aced bytaava/eaﬁctphatsetréne@re&smyt @W@h@d@ﬁﬁgﬁﬁuﬁmspect of the

15 inventio d 4a of the st 14 carri.es ecqnd der
menber 42, §|13| SI%éLolnn |t§ Sglfae S rafd £HE% t&bﬁ é‘%lﬁryf}* ei'vi ng and
hol di ng t he ficeh Yibengdgingl dtriove the tﬂl&”ﬂtﬁéiolIYEmﬁn@rbetmé tkel IBn Ear 18 has
been noved {Ato the yekt h ROt IR LEEN eiﬂ%%’%h I g(?gmiﬁr i's
secured to Jtvﬁe ﬁagt gn %gse?\gt turn, Qﬁ ke I r tdaﬁo er %A%'r 26

According to another advantageous aspect of the

15 invention, the first end 1l4a of the mast 14 carries a
second holder member 42, visible in Figures 2 and 7, that
is sultable for receiving and holding the kelly bar 18
relative to the mast 14 after the kelly bar 18 has been
moved into the vertical position.

20 The second holder member 42 is secured to the mast
and does not turn, unlike the first holder member 26.

Furthermore, like the first holder member 26, the

second holder member 42 presents a locked state
(Figure 7) in which the bar 18 is prevented from moving

25 relative to the mast 14, and an unlocked state in which
the bar 18 is free to move relative to the mast 14. More
precisely, when the second holder member is in the
unlocked state, the bar 18 is free to slide vertically
therethrough.

30 The second holder member 42 alsco includes fingers
44, 46 for co-operating with the above-mentioned orifices
36 sc as to enable the kelly bar 18 to be prevented from
moving relative to the mast 14.

In addition, the second holder member 42 includes a

35 removable bridge 48 enabling the second holder member to

be opened in order to house the bar 18 therein.



Furthernore, like the first hol der nenber 26, the second hol der nenber 42
presents a |l ocked state (Figure 7) in which the bar 18 is prevented from
noving 25 relative to the mast 14, and an unl ocked state in which the bar
18 is free to nove relative to the nast 134. Mre precisely, when the second
hol der nenber is in the unlocked state, the bar 18 is free to slide
vertically there through. 30The second hol der nenber 42 al so incl udes

fingers 44, 46 [8haeosPRECall RACUE! oo abavermalianed, aul (hess dlb so as

to enabl e the ke bar e prevente omnoving relative to the mast
14. detﬁlédéﬁtﬁoﬁethﬁé sécord sisiddéhandarel 8421 dleudes a 35
renovabl e békeg%aﬂﬁoﬁnﬁabh@aet l&% $@eonGhveRltden MiReadR A apsned in order
t o house the bar 18 there That stated there follows a

descri ption ?ﬁngr gaver Uéf:g‘l Iregterénﬁ@t t’fé’dFéLtg“trﬁssllndzot e bar 18 of the

excavat kon machi pg stnthenkedvanbiven, theb@esas [y AbrRRIMGIginvahar th
ref erence to FkgEres 1 to 6. 5As nentioned above, the bar 18 is |onger than

the mast 14% To begin, as shown in Figure 1, the starting position is
general ly one |nTmhbeginheaBashb@miian&QMnEﬂﬂdlqhaqamaﬁuiﬂgu to the nast

14, with th ayat I re n As can be
seen in FlggP%gt?égnég bgpﬁkgglyz% S gE%H?tla ﬁ?ﬁ%g%§§g§3|n the first
hol der nenberagéisslinaperpendisudnae tsetthsemasie ldar midde the and t he

excavaipon boehvalibs B8cr o3l doskidly (e el glowia he Mest 14, the 15
first hol der nmenber 26 then being unl"ocked., Thereafter, the bar 18 is

prevent ed from nB¥i R E’Fatsie\?él 18 fHeumssstl At M &ADE.8 preferably by
| ocki ng theihikstihgl dapagedben Zbhe first holder member 26 so that

the distance bhetween the carriage 16 and the excavation
tool 20 is no greater than the height of the mast 14, the

15 first holder member 26 then being unlocked.

Thereafter, the bar 18 is prevented from moving
relative to the first holder member 26, preferably by
locking the first holder member 26.

The carriage 16 is then moved towards the second end

20 14b (the top end} of the mast 14, as shown in Figure 3.

The action of gravity on the portion of the bar 18
that extends between the first holder member 26 and the
excavation tool 20 tends to cause the bar 18 to pivot
about the pivot axis A while the carriage 16 is moving,

25 and to pivot in such a direction that the excavation tool
moves towards the first end 14a of the mast 14. In
Figure 4, showing the first holder member 26 in detail,
it can be seen that the kelly bar 18 has pivoted
clockwise.

30 Finally, when the carriage 16 is at the top end 14b
of the mast 14, the kelly bar 18 is then suspended
vertically from the first holder member 26, as shown in
Figure 5. In other words, the kelly bar 18 is in its
raised position.

35 In order to improve holding of the kelly bar 18
relative to the mast 14, the first end 18a of the kelly



The carriage 16 is then noved towards the second end 20 14b (the top end)
of the mast 14, as shown in Figure 3. The action of gravity on the
portion of the bar 18 that extends between the first hol der nenber 26 and

t he excavation tool 20 tends to cause the bar 18 to pivot about the pivot

- axis Awhile the carriage 16 is noving, 25 and to pivot in such a direction
that the excavation tool noves towards the first end 14a of the mast 14. In
Figure 4, s e hoel.d | e seen that
the kelly b§§¥aggh%§ eﬁgéﬁég QF %Eﬁ sgg% ?ﬁ%@ﬁgehéggﬁ!the caeplage 16 is
at the top eRening Fetﬁémﬁﬁ§blf4brﬂﬁ§ekéﬁly bar 18 is then suspended

vertically from thgeti éﬁbhh@hééﬁzn@‘%%%reszﬁth@ k%*lq\{x)ﬂ Har RiggW=e %e; I n ot her
wor ds, the keil Qbar 18 is i h&ﬁ rai sed p05|t|on 351 n order to | mprove
k

hol di ng of PRLAKBY| FRBaPeES™ PEmsE st B4 Show ity fheend 18a of
t he kel by iﬂa@ﬁénﬁarywe@gragedm@utr@e7second hol der nenber 42, by opening
the renovable brjd 48.. Under circu nces kel | bar 18 can be
hel d by the secowagﬁoragﬁrﬁgﬁﬁe %lggge ﬁgwig%¥%|€§£§ ﬁﬁentary vi ew of
Figure 7. descrithonebér enother Feglmod ®f tdadrsaniooldhendsar désdmi ption of
anot her S t b diRaccordance with the invention. In
this methodgegﬁ(Baaf-léé hgghpggftggﬁ%ﬁé 1%ewi se a 10 position in which the
ketly bar 18 is Enaéhiléameyhs’élr pé&hE Glegtiny miesirdem ig liikewise a

subst appi al pyshes ba0Ahalhiwht Rnh&a1GA¥RI A8 QO r2Q-Hi@ef1iIRg on the

round, but while_resting stationar
g perpendlculargto the maé% 14, i.e. substantially

horizontal, with the excavation tool 20 resting on the
ground, but while resting stationary.
- In the invention, the kelly bar 18 is brought into a

15 position that is substantially parallel to the mast 14 by

moving the machine 10 towards the excavation tool in the

direction of arrow Fl, while simultaneously the first

holder member 26 is in the unlocked state so as to enable

the kelly bar 18 to slide through the first holder member
20 26.

The movement of the excavation machine 10 towards
the cutter tocl 20, while the tool remains stationary,
encourages the carriage 16 to move up towards the top end
14b of the mast 14 (arrow F2) and causes the kelly bar 18

25 to pivot about the pivot axis A, specifically clockwise
(arrow F3), and causes the kelly bar 18 to slide through
the first holder member 26 (arrow F4).

It can thus be understood that when the excavation
machine comes up to the excavation tool, the kelly bar 18

30 is in its vertical position.

In this method, there is no need to engage the kelly
bar 18 in the first holder member 26 in such a manner
that the length between the carriage 16 and the cutter
member 1s no greater than the height of the mast. If the

35 carriage 16 reaches the second end 1l4b of the mast before
the kelly bar 18 is vertical, then it will continue to
pivot about the pivot axis A while sliding through the



In the invention, the kelly bar 18 is brought into a 15 position that is
substantially parallel to the mast 14 by noving the nachine 10 towards the
excavation tool in the direction of arrow Fl, while sinultaneously the
first holder nmenber 26 is in the unlocked state so as to enable the kelly
bar 18 to slide through the first hol der nenber 2026. The novenent of
t he excavation machine 10 towards the cutter tool 20, while the tool

remai ns st afi @&l Yol SRGOHABRS: h@ﬁ:iqarﬂﬂé‘%c}ﬁﬂé)é&}& tayangs the top
end 14b of the,mast 14 rrow F2) and causes the kelly bar 18 to pivot

about the pP@8t tdors OA EFRYRATWPTe tRUi<e (arrow F3), and causes the

kel ly bar 18 to shi dectheeugliviahtdddois ReldemuTegr 2 Edww F4) .
It can thusjbe ungprsto% t.hat when h@vﬁfcavation machi ne cones up to the

excavati on £68F7 -PRE FERIaATEs i t's Srerti% A2539898 orF I n
t hi s nebhodratibede towamdsnéede: ttopergaye ft thdkeddgy: barillB in the first

hol der nenbgt ' at_the | ength tween t carriage 16
and the cut ?%fﬂ%?%% Sﬁ’ﬁggyﬁf)“%g’ggﬁ ettrhrét knéan&}lﬁee %W&ﬁ%%o}ﬁ{ emﬂgtsqr. If the 35
carriage 16tPeaches the second end 14b of the mast before the kelly bar 18

s vertical, thefiih Weldoreald e siguiiadly aROUY ! S i/ Qlordel,s, A whi | e
sliding through the, 15 first hol der nenber until 'the machine cones up to
the positi ofSEFTLREIERC AFafioFXCETRtion metdnst Indr e anssRus vari ant ,

t he twooabovavedeseni.bed nmet hods are conbined, i.e. the carriage is 5

rai sed towards t top_end _of the mast while ,sinmulfaneously nmoving the
nmachi ne t owar ds Eﬁgsgu t&HESo P e Q%agnﬁmﬂ?9¥ﬁé?é#t@ﬁﬁ?ﬁﬁ%ﬁnﬁ%?9 to 12

there foll omgcavdésoni pecbrinef 18n dexdavattihen enetdhved ieh tdperrtdsent 10
I nvention. After the kelly bar 18 has been raised into the
vertical position, in particular using one or other of
15 the above-described methods, the carriage 16 is
positioned at the top end 14b of the mast 14, as shown in
Figure 9. Thereafter, the first end 18a of the kelly bar
18 is engaged in the second holder member 42 by opening
the bridge 48.
20 Thereafter, a first step of sinking the excavation
tool 20 into the ground is performed, during which step
the first holder member 26 is locked so the kelly bar 18
is secured to the carriage 16, with the carriage 16 being
moved towards the bottom end 14a of the mast 14 (by
25 thrust means not shown)}, so as to bring the tool into a
first sunk position visible in Figure 10, it being
specified that during this step, the second holder member
42 is unlocked.
It will be understood that the depth Pl reached by
30 the excavation tool 20 when in its first sunk position
corresponds substantially to the height of the mast 14.
As a result, at the end of the first sinking step,
the kelly bar 18 is not fully sunk into the ground
insofar as it is longer than the mast 14.
35 After the first sinking step, the carriage 16 is
positioned at the second end 14b of the mast 14, or else
at a height up the mast corresponding to the second end



These figures are diagrammatic side views of the excavation nmachine 10
during the excavati on operation. After the kelly bar 18 has been
raised into the vertical position, in particular using one or other of 15
t he above-descri bed nethods, the carriage 16 is positioned at the top end
14b of the mast 14, as shown in Figure 9. Thereafter, the first end 18a of
the kelly bar 18 is engaged in the second hol der nenber 42 by opening the

bri dge 48. Z%hafeaﬁbekemyf bé%t 18t ep Qhé'd&lﬁﬂ%gteh%seé@‘éa@ieg.@ﬂ ool 20
into the groH?ﬁ erfor r|n which step the first hol menber 26

is | ocked sb iRe PVeEaF ?§ | & OF (e &aSt dde 18 EhwithH & he
carri age 16thking poued hﬁw&&dsh@helb@ttmmya@& hbanelr Ue hmstoekdh (by 25

t hrust mean o] ho t.0 |ng t into a first sun osition
visible in éPgu%g% %ﬁg uBgPﬁger g aﬁ¥$hﬁ(€§ﬁw%§EQﬁﬂQ§%H(%90 %@Psecond
hol der ﬁenbeemaznss1unhbskédrsttswmklpbelmn@@rswmoahkhmt:khe depth P1
reached by goq %98 ?icaV?E'%QlﬁOBE %Qd#?%QPo@h%%%tfbkst 1%nkt%%§,tkﬁpsult

corresponds sUbstanti al to the hei
at the end @$Cﬁﬁétﬂpﬂsﬁo§lnan§e§$ép9 ©e thel bpﬂﬁmm-h@lﬂscﬁbmhkully sunk

into the gr@ﬂ@ﬂchnﬁaﬁﬁkaﬁy' temdihanger jtcharithe mmsh L @f& er the first
sinking ste the carriage 16 i 05|t|oned at the secon 14b of the

mast 14, ﬁ%V@EtHF?ﬁsﬁelbﬁtlﬁpagﬁQ RESE 1bder dSpardiony the ﬁﬁ@0§6hond end
16 181)00f hbedkel hymber 48 iih the Q@E:kle@g@ols‘é.télbrﬁshﬁ'a&httot haj1d sHOower

t han the | the t 14, with thi ace after the first
hol der nenbeggigg Iﬁ%s 58 bvte Rt Shﬁhg‘aﬁ‘ﬁl 8"?‘13 gst?’:?[ EAFFRIQ HE dfcavati on
tool 20 5 reedngsmovedt sowards sheksposinti end ddiskdwthien reisgune 11. |t

i1l be understo t hi e t oI ting on
W u S @?e%ﬁékt@% E Seabal 1 ?gnéxg%% lgn %é%vaﬁ%x%bgltlon

t he bottom wal | e trench natura y n |ts I rS$t sun
Nevert hel es§001t ifsparéerpedsi pralegopsate tthe fdesid sinking step.

15 In other words, the first holder member 26 is locked to
the bar and then the carriage is moved towards the bottom
end 14a of the mast 14, the second holder member then
being unlocked. This second sinking step, shown in
Figure 12, enables the excavation tool 20 to be taken to

20 a second sunk position, at a depth P2.

As can be seen in Figure 12, by means of the
invention, the depth P2 to which the excavation tool 20
is sunk, corresponding substantially to the length of the
bar 18, is advantageously greater than the stroke of the

25 carriage 16, i.e. the length of the mast 14.

At the end of the second sinking step, a step of
raising the excavation tool is performed (not shown) in
two stages, performing the sinking steps in reverse.

Returning to Figure 8, there follows an explanation

30 of how the hydraulic motors 22, 24 of the excavation tool
20 are hydraulically powered.

The excavation machine 10 has a first hydraulic pipe
50 connecting the carriage 16 to the hydraulic motors 22
and 24 via a second end 18b of the kelly bar 18 while

35 passing inside the kelly bar 18. For this purpose, the
inside of the kelly bar 18 is hollow so that it is
possible to place a longitudinal pipe 52 therein



10 hol der nmenber 42 in its | ocked position so as to hold the kelly bar
relative to the nast while the carriage 16 is being noved towards the
second end 14b of the mast 14. Thereafter, a second sinking step of

t he excavation tool is perforned, analoggus to the first sinking step. 15
In other words, the first holder nenber 26 is | ocked to the bar and then
the carriage is noved towards the bottomend 14a of the nmast 14, the second
hol der nenb@bnhee@iagl B8 cUBleoked BB 1S A0S IKRKIIRG REEA8 FROWR N
Figure 12, enabl es % e Zxcavatlon tool 20 to be taken to 20 a second sunk
position, alo&Od8per p32- As can be seen in Figure 12, by neans of the
i nvention, the dept brB2tieayhictie tthesexea@iaudnd ealp2G 0 S sSWistened
correspondiﬁg substagﬁi%lly to th% I%P% h . of, the bar 18, i s advantageously
greater thah®t RBSsEPok8 of CHEPSS car i%ﬁg'fé,WQQ§ Thén h of the mast
14. 5 Atarleagedléf the second sinking step, a step of raising the
excavation tool §s r.tar : i Lform the
sinking steps i nhr Sgg?@g E%@F&?ﬁﬁr%%?%igg@ur%%&{%g%ef gﬁhoevvs eanrrlélg Oth

expl anati ontBe strpewtt Ré Rydide icarmitgs 182 t@4 dfyddseldxe amwildmg ool 20
are hydraul 5gakhycP9¥ergdated subER@rPIGAW Imﬂw'ﬁ?ﬁgo 1S pihdd ISt
hydraul i ¢ pi pe 50 connecting the carriage 16 to thée hydraulic notors 22 and
24 via a setbnd end 18b of the kel ly bar 18 while 35 passing inside the

kﬁl ly ber 18. Fogfmhi slyalmrami@, lcbﬁ@liimld@' G_fﬂl dfs tie k@dnedidronl&d s hol | ow so
that it is possible_t ace.a | ongitudi nal _pi 52 therein ,17 connecting
t he second gﬁarfgbogf%yﬁga zﬁprﬁ T nfglfﬂgm%§VoF§1 %?Qﬂﬂ in I'n
practice, théskilifst hydraulic pipe 50 is fastened to one end of a support
54 that is nounted on the 5carriage 16. A second hydraulic pipe 56

connects the other end of the support 54 of the carriage 16 to a hydraulic
coupling 58 that is |located substantially hal fway al ong the mast 14



10Thi s hydraulic coupling 58 is for connection to a source of hydraulic
power (not shown), and known in itself. 18 CLAIMS 1. An excavati on machi ne
(10) conprising: a mast (14) having a |longitudinal direction;

a bar (18) presenting a first end (14a)1provided 5 with an excavation tool
(20); and a carriage (16) novable along the |ongitudinal direction of the
mast and including a first hol der nenber (26) for holding the bar relative
to the carriqggemssai d carriage being suitable for noving the bar along the
10 longitudinal direction of the mast, the first .hol der menber (26) being
pi votabl e r et afPvEXEBVRRECRAFACRIES 160) &IPS st hol der menber (26)
presenting a | ocked mhate (ia)whaehinghe h@hgrtdaﬂm&ﬂﬂdﬂiéaﬁm@nﬁDVlng in

translation relative tot carria 16) nd an | qcked s
whi ch the bar is fPe8® Fo(ﬂg ePrER=E %§ﬁ§1 %ﬁ H@%ﬂtﬁﬁrcdfﬁ¥§g sai d
machi ne5bei wjtbhanaekerivaedonn tobdt (L219e ; na&@.(14) presents a first end

(14a) that carries Cégﬁgggvhqh%g g@%%gg eg@] ﬁ%R%%{EI%EVIng and

hol di ng the bar (1 seco menber
presenting @irsekéanspat éhenm@ﬁtcﬁrndhen@émdlslqorae\f@xt%u Halsharmmyenipr

relative to(bhe E’Ba’?t ho®B8ngn tﬁ@' Beked Akli&d oM éa&erll?ﬁ{e | $dilfe to

nove relative to the mast. 25 2, _An excavation pachi ne according to claim
1, charact eFPZE42FR Pﬁéﬁgtﬁélﬁépl@l§Pri§M§Gﬁﬁa&h§1hﬁrfﬂ¥QH9ufHQ1the second

hol der 1crenbeon§;42hdmham direstion ©oF whcoeled pQ:SﬂeI lﬂrrstBQm”ide%n excavation
machi ne accor dj im1l or_claim?2 ract in that the first
ol der - menbBPTPag) (P67 Rethyi B e m e U I SREHRAE A ¢ hat i s
ort hogonal td6t heahdnghEucﬁn.rzrah: tioléletri aerdifert W olasirgseiitingl &
locked state in which the bar is prevented from moving in
translation relative to the carriage (16), and an
15 unlocked state in which the bar is free to move in
translation relative to the carriage, said machine being
characterized in that the mast {14) presents a first end
{14a) that carries a second heolder member {42) suitable
for receiving and holding the bar (18) relative to the
20 mast, said second holder member presenting a locked state
in which the bar is prevented from moving relative to the
mast, and an unlocked state in which the bar 1ls free to
move relative to the mast.

25 2. An excavation machine according to c¢laim 1,
characterized in that the bar (18) 1s suitable for
sliding in the second holder member (42) when it is in

its unlocked position.

30 3. An excavation machine according to claim 1 or c¢laim 2,
characterized in that the first holder member (26) is
suitable for pivoting about a pivot axis {(A) that is
orthogonal to the longitudinal direction of the mast
(14).

35



4. An excavation machine according to claim3, characterized in that the

pi vot axis (A) is orthogonal to an excavation plane (P). 5 5. An excavation
machi ne according to any one of clainms 1 to 4, characterized in that the
bar (18) is suitable for sliding in theifsirst hol der nenber (26) when it is
inits unlocked position. 10 6. An excavation machi ne according to any one
of claine 1 to 5 characterized in that the excavation tool (20) includes

at | east one. hydr awchGaaber nta%%m%‘l)ac%&dl S&bhﬁ} dEigrachi ne further

i ncludes at | east one first rauli c pipe ( connectlng the carriage and
the 15 hydr SUPFECHEEIESH éna r?él@erP&V(OltBlﬂxkﬁ e Irarodmgyprosia e from
the first ead ek8ajatwbinl @lpassi(ry via the inside of the bar, and at | east
one second hydraulic pipe (56) connecting the carriage (16) and a hydraul i c
coupling (58) |ocated substantially halfway along the 20 nmast, said

coupl i ng beEngAdeekgaedttLonbeta«:mimmcmﬁ:dmﬂmd1w &ty orowe sioimge 1f or

poweri ng thﬁohﬁdréﬂgkggg%%g%eﬁ2%n2%%#t éh- cavatio Chlth

according to_any one o ) charac erlfﬁhﬁ

excavati on £&8A1pgo)ini she $éinstmihoildgrc mardern 2@%5) 20n it8.idA iretited of
rai sing a bghitéBrgobhoantexgavati on machine (10) according to any one of
clainms 1 to 7, said 30 bar (18) presenting a length that is substantially
|l onger than the Iength of the mast (14), in which nethod, starting froma

positi no |n6vvhmhetcbevearionsm@h&h@ttatc@drm@@r &%Wtarﬁﬂlcﬁfe tgF tdhg RSty with

t he excavat on too res g gl %a%ﬁ ?ﬁhthe bar is noved 35 into a

posi tion su gtghtl F?c% FafF 'F SR I FIHe BQavat i on

machi ne t owandduthe ekcaeaetonnEo@&dr%ﬂl@ZOhxﬂkhe(exnauﬁmncyhd(mﬂ_ renmai ni ng

stationary, I h r I the nlock state. 9. A
ﬂgt enk ﬁa&hg % @Bkgﬁe ”Eg%ﬁud alnlge % LTt bei ng

met hod of railsing accordi ing to
characteri z@ddi-’ﬁuiih‘ét pi.pef dﬁ@heﬁomﬁ@lqi}d@g a‘-hSEt @@nnmgeg ami dthe he first end

(18a) 0§ theybasuii8)mbsoengaged 's'&cb?t%. econd gpgl dar ((4128)) after the

carriage has reached_the second end (1 b) of the mast
opposite from the first end (18a), while pa551ng v1a the

inside of the bar, and at least one second hydraulic pipe
(56) comnecting the carriage (16) and a hydraulic
coupling (58} located substantially halfway along the

20 mast, said coupling being designed to be connected to a
hydraulic power source for powering the hydraulic motor
(22, 24).

7. An excavation machine according to any one of claims 1
25 to 6, characterized in that the excavation tool (20} is a
soil-mixing cutter (20a, 20b).

8. A method of raising a bar (18) of an excavation
machine {10) according to any one of claims 1 to 7, said
30 bar (18} presenting a length that ig substantially longer
than the length of the mast (14), in which method,
starting from a position in which the bar is
substantially perpendicular to the mast, with the
excavation tool resting on the ground, the bar is moved
35 into a position substantially parallel with the mast by

moving the excavation machine towards the excavation tool



10. A nethod of raising a bar (18) of an excavation machine (10) according
to any one of clains 1 to 7, said bar presenting a length that is
substantially |onger than the length of the mast (14), in which mnethod,
starting 15 froma position in which th&Gbar is practically perpendicul ar
to the mast, the bar (18) is brought into a position substantially parall el
to the mast by noving the carriage froma first end of the nast towards a
second end agRohhe theskxepredion fHoD thendidisly et idithar A0 heide
prevented fr.om m)xl ri%ﬁrel %{“&%\le t.o t.he f| rst _hol deéi menber (26), said nethod
bei ng char abt&firz &8 S A8 the S AR S-Sturi ng whi ch the
first end (18a) of the bar (18) IS engaged |n t he second hol der nmenber (42)
after the c rrla rea 4 250f th mast, (14).

11. A raisi %g rret t %glcgor?gi Eﬂ g)fa%nl (ct]/ﬁt (tl f ‘—tl Ili’toef’der
menber $26) spdd ﬁletthl@dl belad @@r@@mmd hefl rtmﬁetnertt ﬁ)irlﬂtfe: carri age

(16). 30 ~12n-ANRXCAYBLEON kM Wi} M1l 3 tCaupl | OBIRGE Ngd 10)
according to any one .o ai s IS prOV| sald machi ne |nclud|ng a
bar (18) thREY $18libdfamrradeg Hondde rarnchdakdar memkenetddd conpri si ng

the 35fol | owifRers tEeeesirve agfcePsis r&hcted aitkd RG-RHRD &H | nEhiGh the bar
i s brought 1rT_gto a [%03 Ltion substantially parallel with the mast (14);

a positioni Lf#i-ch the carri age (16) is 5 positioned at the second
end (1aB) of the mast (14); a first sinking step of sinki ng the excavati on

tool intot gKRo urizn the fir tg hal rrenber is | ocked
if it is not%al regg!ghio(a t Qa‘%&%@he e%z?rllrl(gg (Ofg ’tca‘tao to the bar
is noved lomeshargs (tlﬁé ﬁlclcsmfdem ¢fo ey mast ofo Cailsaltnts Britng T hesadtavati on

tool (20) 'B&Q ﬁrte'sreﬁttli'én%t Q%Igtttprth@%l)r 3 rﬁ;ﬂ%%%trﬁtl IR9 S84 el ch the

carriage (16 }_1 positigned at the second mast, or else at a
hei ght al on§ ?heeﬁ‘ﬁ§P PEafheoreespdidiing iith WHEh SO AS SREYiT8h) of the

bar (18) if fi-be aep@edteeet |l$l a&u@rh@t@%a!xest% tﬂ&@tzﬂlhﬁal%ngth of the mast
(14), after_the fi.rst . hol mber_ ha e 1@dnto B:H:e ocked state
fi

the excavat PSAPESS! V&R n§ n TRES - si™tS into

position substantlally parallel to the mast by moving the
carriage from a first end of the mast towards a second
end of the mast opposite from the first end, the bar

20 being prevented from moving relative to the first holder
member (26), said method being characterized in that it
further includes a step during which the first end (18a)
of the bar (18) is engaged in the second holder member
(42) after the carriage has reached the second end (14b)

25 of the mast (14).

11. A raising method according to claim 10, in which the
first holder member (26) is in the locked state during
the movement of the carriage (16).

30
12. An excavation method in which an excavation machine
(10) according to any one of claims 1 to 7 is provided,
said machine including a bar (18) that is substantially
longer than the mast, said method comprising the

35 following successive steps:



20 a second sinking step of sinking the excavation tool (20), this step
bei ng anal ogous to the first sinking step, so as to bring the excavation
tool into a second sunk position (P2), said nmethod being characterized in
that the first end (18a) of the bar (18p1lis engaged in 25 the second hol der
menber (42) at the end of the raising step, in that during the first

si nki ng step, the second hol der nenber (42) is in the unlocked state, and

in that, at the end ehikhaqf b't%b %Mﬂih mﬁltl%ﬁl thd QR NG %I%QH& per f or med
of Iocklng t he second, hql der penb 3Q tq prevent e bar (18)

from novi ngtPEPaf 859519ﬁe5H§§Fan&F11Y parallel with the mas
(14);

a positioning step in which the carriage (16) is
5 positioned at the second end (14b) of the mast (14);

a first ginking step of sinking the excavation
tool into the ground, during which the first holder
member (26) is locked if it is not already locked, and
the carriage (16) while locked to the bar is moved

10 towards the first end of the mast so as to bring the
excavation tool (20) into a first sunk position (P1):;

a positioning step in which the carriage (16) is
positioned at the second end of the mast, or else at a
height along the mast (14) corresponding to the second

15 end (18b) of the bar {(18) if the second end is at a
height less than the length of the mast (14), after the
first holder member has been put into the unlocked state,
the excavation tool remaining in its first sunk position;
and

20 - a second sinking step of sinking the excavation
tool (20), this step being analogous to the first sinking
step, so as to bring the excavation tool into a second
sunk position (P2}, said method being characterized in
that the first end (18a) of the bar (18) is engaged in

25 the second holder member (42) at the end of the raising
step, in that during the first sinking step, the second
holder member (42} is in the unlocked state, and in that,
at the end of the first sinking step, a locking step is
performed of locking the second holder member (42) so as

30 te prevent the bar (18) from moving relative to the mast
(14).



