1 AN EXCAVATI ON MACHI NE W TH A PI VOTABLE KELLY BAR The present
invention relates to the field of excavating the ground, and in particular
to the technology consisting in in situ mxing of the excavated 5 soil with
a binder. The present invention thus doe& 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

the bar is Efaﬁs&atmﬂeré@h@&wetbothféeda&&tlag@%ﬂ@@iﬁ wilddxd nventi on,
it can be understogod ar Qanfe rai sed as .follows: starting froma

posi tion i nSWAFENIENY EJS tgep 2led Sorf Hofe TG VR iR &St |y
horizontal pe3atios, tb. ehesubstrdbigedl landpenpadd ddey timtd haragisc t he bar

te f th f t 15_end d the f t d
then the f1PSESRBEGeR FoRger PO FOBRod BT Bo SRTTHY THAFar ey
secur ed5t o shétbhle Gpxt medymlg;eannbl‘miaﬂwfg tdiee est rQiaiderd e fir st
hol der %ﬁa't &aEB“”ES@theE'o‘A‘&t 1o det! At 5[ garté%rﬁ;g.rﬂgl 308, o defan be

understood t rai sin e bar 1s acconpanie ar taking up a
progr essi vePyaisr énvbfhﬂﬁélarthﬁow &% wqm%ﬁ%ge/rqm SFArigL yrelatd vsar

pi vots nat uggl kyer ghat], Vﬁnhoahh%ﬂ%fdk'e@%t%%é he, GAIIdIAAS,dTHLES 1 AS @
result of gravity 25 acting on said W t hout goi ng beyond the

anbi t of thgrSPe enfovRy ERtedr VS (& é‘i’@a\%‘ﬁton machi ne enabl es ot her

met hodsot o be i rrpyemeahedoﬁmthreaummm bart coambefuntirdtarde wefd ned
bel ow, specL{lic Iy when the.bar, i_s I g'j)r tha 3Qt.he

st .
Pref erably, #r §85h Fdé?lﬁsﬁoé‘ﬁ €SNI afr Hbq %cinhga about a pivot
axi s that iposeithogonal whdcbhéhleomgirt udi malaatid ent itgre gfraumd nEsty such

t hat, whil i
b I FF%Bgtgﬁhh?'lgethl%ﬁ%q ‘do%lml\bgi er%bod'l ment , r%e pi \ygt axis is

subst anti a vert preferre
ort hogonal PEragnéieutati 68 phegn@asthe t&@:élﬂéitlliﬁi“%%rféom the first

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 positipn. It can thus be understood
that the bar can be raised by noving the machine 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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and at Ieaslt_ogﬁgdgegﬂgdtg drg%il I R F&l ecting the carriage and a

y

hydraul i c coupling locate stantia 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 connecEdsequentdyaraule ¢ ernard: sl ifkpi pe
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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 machi ne
towards the excavation tool, the excavation tool remaining stationary,

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

the bar that is A8 §healaFhiRgnceResheilgierofta Fhemmxcavation 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
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first end of the mast so as to bring the _excavation_tool

posi t F[Gncanat]p"ﬁé P RgTsteed Fhatic it s

into a
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on t??haﬁﬂ&q %h%ﬁqgQ%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 nast 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 22iRe HeRnaMils during
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just excavated iS rarsing step advant ageods | east
35two stagebs well held by the mast using the flrSt 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 acconpanying draw ngs,

i n which: Figure 1 shows an exravation 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 PeFRyibhoRn KEtRKXsy L8 6he ereorRenying 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+8FRelnBBPYSt BB EXCAVAGE BelMRTIES Ofofd® at the second
end of the imséntion, the bar begugeif it saldetaied woeMtdforfi gure 5,

show ng the | I st | 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 andetiern 1i withe ofoFkienhrpodi,t istwwitde tdar ri age
bei ng posit} saj Jar 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 ey AGEHT et hod of

the inygnti@QRile 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 QR 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 Mee 1 he-Sedis ‘?T’s,de'd for moving the
carriage 16 al ongnt keiomes maame e ldhek mamy itayd Hes 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: ha theem "ehanavedricbr! Ketdly Idhr " SHnecdhdthe ussahs o

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

t he excavat Ke@Woso EfpPISOn Wkirddied yin do1s e AP oFUes?yned to turn
about par al bels ReHeaomdl=iaxes during excavati on operations. These rotary

tools 20a, 20b are actuated .by hydraulic nptors, 22 24 and they serve both
to cut the soil ,‘TEIGO&)@& 1%0 l% cr?é‘%} ¥ SRIATS 3 | %ﬂ[)}/ew portion
correspandi by tha hersan =kidlldd iro Hiee racde, sanch ttthat xid heheut soil with
t he binder qr. . the nt . 1] e, , e val | chine 10 is in
operation, t Ne réﬁ%?}%%aﬁoefé)wéxttglr?dst\g\‘/yer&rt ik%:a I yﬁ(gugé%gl& {%%ly ap%? allel 25
to the nmast boiAh aseshdwan dasikirpie 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 sgsuitable 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

al ong 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 otheniwords, 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&%@ 'thfeorketﬂl% PGy Of meking the
trench porti The_description below relates I1n greater detail to

t he operatlﬁHbﬁFaP5F§F%§ PRELREREF LhaPWeS edWRogH C1PP e MEtiich tésnsi sts in

taking the kelly bat fLgoau@s&ah&&amuyablrxhb@rdnéqnt@ tHWe(=zed pQsition in
whi ch the k? bar s substantially qrthogaqnal .t.o.th ”%ft 14 (Flgure 1)
b g Hhe

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

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

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

to the carrmgesﬂ,émkmcm@y%ﬁgpk%ﬁg@w Lbeg her e, ¢ %@lfo%&é}ol 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 torhhgcktepahhudi fakhdichectingenefidde vmstride Hyisiaxi s A

nore clearl sib Ln Fi al.so orthogonal to an
excavat i on %?@hgrPEgo??egﬁgﬁéﬁﬁgOﬁopﬁﬁgt&@ﬁt|Egpt&W§h§q i 4 19¢S r ench
portion bei h§. ZOIaxtheaegdmbgtet Hesexdbesdt heretiogl tlﬁe eitrendfiolder

Furt her nor e, ebﬂe?d%§”539%9gé ngbttg%h%%h égb qg%%¥é€ esents a

| ocked state, as shown in ‘ed from
movi ng 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 thatt2in 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 eI RaSdd RIS 128, 30
ators .32, 34._ Thes I ngers

t hat are sui e|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 fOblﬂ‘Eﬁl&leGnQGt, hahle@@@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 %atlﬁgreﬁ%ere§Veﬂfﬁﬁ§K% ﬁ%ﬁa %fé

movi ng bBn t Eangkati 88, WRerceas rietrEed adhloodk da-cat dttmg ctrhefﬁesnws 28, 30
are 1etract ef,auLHELORL! BBLOLLLLSES ridil: ieyfle 1ok PRAASq gryerent of

the kelly b 8 Intranslati 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 ﬁg g SO ag revent t he keII bar 18 fr.am di sengagi ng
oL ARy B&lLAFENPEr P5

fromthe fi lfiﬁda"‘{}at&hiz%ﬂ e ePHETA d be
repl aced bytaa\teasctphatsetrénsﬁrredsmyt @catwmemead\mmﬁgﬁﬁufa}mpect of the

15 inventio d 4a of the st 14 carri.es ecqnd der
menber 42, @?S|Sﬁéopn E Sﬁﬁe 2 and FhES Eﬂﬁe§%€%y33 ei'vli ng and
hol di ng t he fiket Yibengdgingl dtriowe the tﬂiefsmétolﬂelafﬂt@rbetmé el IIy”z taar 18 has
been nmoved bQE?Lah*&e ‘é t&:%@.'leE}O%'ot i1 PLE G 1)

ketheflrst o er nt’oer

secured to the mast does not turn, unli
Accordlng 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 nmast 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 nmenber 42 al so incl udes

fingers 44, 46 [8haeosPReCall RACUE! oo abaverumatianed, aul (hase dlo so as

to enabl e the ke bar e prevente omnoving relative to the mast
14. detﬁlédéift pofiethre o&card shdiadéhanddferl 42L fdleudes a 35
renmovabl e békeg%aﬂﬁoﬁnﬁabh@aet l&% $@eonGhveRltd@n MiRead 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, thie b@esas [y AbrRRIMGginvahar 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 |y one i nTehbebinheabashb8mi drnpFagirealll,y ghey mereditdudcar to t he 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 tvettheemastie ldar midde the and t he

excava pon £oekvE@ibs E%oqré@t%%skﬂ%@-Eﬂﬁtﬂﬁ!%ﬁkﬁﬁiithe mast 14, the 15
first hol der nmenber 26 then being unlocked., Thereafter, the bar 18 is

prevent ed from mB¥i F§% ?feat'sie\%l 18 FHeuESSst Rt A0 E.8 dreferably by
| ocki ng theihitstlhel dapagedben Zte first holder member 26 so that

the distance between 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 l4a 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
the 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 PRLAKEBY| FRBaPeES™ fPEmsE fest 4 Showe 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. descri%thonebér 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 Gleatiny oiesirdem g liikewise a

subst appi al hysher baonhalniwht Rnkh&eaxgavald B Lol 2QdieslliRg on the

round, but while_resting stationar
g perpendicu argto 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 @R&r 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 tdLrs OA EFRYRATPTe 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
carri age 16tPeaches the second end 14b of the mast before the kelly bar 18

s vertical, thefiih Welloreald e siguiiadly aROUY ! i/ Qlodel,s, A whi | e
sliding through the, 15 first hol der nenber until 'the machine cones up to
the positi ofSEFTLREIERC RFafloFXCETRtion metdnst Indr v anssfdus vari ant ,

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

rai sed towards t?ﬁ gop end _of the %PSt whi | e .si mul f aneously nmoving the
machi ne towards tHE Cutt&HESoPLe lagﬁﬂmﬂ?9¥ﬁé?ﬁ%%é”ﬁﬂ“?ﬁﬁhﬁgga9 to 12
t here fol | omscavdéedoni paichinegf 18n dexdanattihen axefaved ien tdperpitasent 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 excavation 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&@ﬂgagteh%.seé@‘éatﬂe&réﬂ ool 20
into the groH?ﬁ erfor r|n which step the first hol menber 26

is | ocked sb iRe PVeEaF ?§ | & OF (e &8st dde 18 EhwithH s he
carri age 16thking poued hﬁw&&dsh@helb@ttmmya@& hbanedr 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 msh 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 dSpadiony the ﬁﬁ@0§6hond end
16 18b00f hbedkel hymber 48 iih the Q@E:kle@g@olsitajorﬁshﬁ'la&httd hj1d sHOwer

than the | the st 14, wi_th thi ace after the first

hol der nengggigg %gs 58 5v? tﬁtg%ﬁhgaﬁﬁlgi% g§¥§i§qﬁﬁﬁng écavat i on
tool 20 5 reedngsmpweit sowards sheksposinti emd ddbs kdwihien raisgure 11, |t

wi |l be understoef.thateal, tﬁ SecbAge Eﬂﬁngxg%¥zt%&n Ol%é%véﬁ% I.ng on

the bottomwal| of the trench natura ni1ts Tirst sun p05|t|on
hbvertheles%?oitlﬁspargﬁrﬂﬁ§3|Epélpgoyﬁa@@ the fda@idsinking 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 A0 NG eS IKRKIIRG REEA8 $ROWR N
Figure 12, enabl es % e Zxcavatlon tool 20 to be taken to 20 a second sunk
position, alo&Cgd8per p32- As can be seen in Figure 12, by neans of the
i nvention, the dept brB2tieeyhictie tthHesexeay@iaudnd ealp2G 0 S sSWistened
correspondiﬁg substagﬁi%lly to th% I%P% h . of, the bar 18, i g 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 12 t4 diyddteldxe amldmg 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 |y bar 18 while 35 passing inside the

kel Iy ber 18. Forhibi hyAwepose, coheliing ¢® dfs tiwe kedinedwronl&d & hol | ow so
that it is possible_t | ace.a | ongitudi nal _pi 52 therein .17 connecting
t he second gﬁarfgbogfgyﬁﬁa gﬂprﬁ 1 nfglfﬁgm%ﬁVofgl %FQ%P in I'n
practice, théskilfst hydraulic pipe 50 is fastened to one end of a support
54 that is nounted on the 5carriage 16. A second hydraul i c 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
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CLAI V5

1. An excavation machi ne conpri sing:

a mast having a longitudinal direction;

a kelly bar presenting a first end provided with an
excavation tool, the excavation tool conprising two rotary
tools designed to turn about parallel horizontal axes during
excavation operations; and

a carriage novable along the |ongitudinal direction of
the mast and including a first hol der menber for hol ding the
bar relative to the carriage, said carriage being suitable
for noving the bar along the | ongitudinal direction of the
mast, wherein the first holder nenber is pivotable relative
to the carriage, and wherein the first hol der nenber
presents a | ocked state in which the bar is prevented from
moving in translation relative to the carriage, and an
unl ocked state in which the bar is free to nove in
translation relative to the carriage, wherein the nast
presents a first end that carries a second hol der nenber
suitable for receiving and holding the bar relative to the
mast, said second hol der nenber presenting a | ocked state in
translation in which the bar is prevented from noving
relative to the mast, and an unlocked state in which the bar
is free to nove relative to the mast by sliding in the
second hol der nenber.

2. The excavati on machine according to claim1, wherein
the first holder nmenber is suitable for pivoting about a
pivot axis that is orthogonal to the |ongitudinal direction
of the nmast.

3. The excavati on machine according to claim2, wherein

the pivot axis is orthogonal to an excavation pl ane.
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4. The excavati on machine according to claim1, wherein
the bar is suitable for sliding in the first hol der nenber

when it is in its unlocked position.

5. The excavati on machi ne according to claim1, wherein
t he excavation tool includes at |east one hydraulic notor,
and wherein the nmachine further includes at |east one first
hydraul i ¢ pi pe connecting the carriage and the hydraulic
notor via a second end of the bar opposite fromthe first
end, said first hydraulic pipe passing via the inside of the
bar, and at |east one second hydraulic pipe connecting the
carriage and a hydraulic coupling | ocated substantially

hal fway al ong the mast, said coupling being designed to be
connected to a hydraulic power source for powering the
hydraul i c notor.

6. The excavati on machi ne according to claim 1, wherein

t he excavation tool is a soil-mxing cutter.

7. The nethod of raising a bar of an excavati on nachi ne
according to claim1l, said bar presenting a length that is
substantially | onger than the I ength of the mast, in which
met hod, starting froma position in which the bar is
practically perpendicular to the mast, the bar is brought
into a position substantially parallel to the nast by noving
the carriage froma first end of the nast towards a second
end of the nmast opposite fromthe first end, the bar being
prevented fromnoving relative to the first hol der nenber
wherein said nethod further includes a step during which the
first end of the bar is engaged in the second hol der nenber
after the carriage has reached the second end of the nast.

8. The nethod of raising a bar according to claim?7, in
which the first holder nmenber is in the | ocked state during
t he novenent of the carriage.
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9. The excavati on machi ne according to claim1, wherein
t he second hol der nmenber includes fingers for co-operating
with orifices that are formed al ong the | ongitudi nal edges
of the bar so as to enable the bar to be prevented from

noving relative to the nmast.

10. The excavation machi ne according to claim1, wherein

the excavation tool is a soil mxing cutter.

11. A nethod of raising a bar of an excavati on nmachi ne,
t he excavation machi ne conprising: a nmast having a
| ongi tudinal direction; a bar presenting a first end
provi ded with an excavation tool; and a carriage novabl e
al ong the longitudinal direction of the nmast and including a
first holder nenber for holding the bar relative to the
carriage, said carriage being suitable for noving the bar
al ong the longitudinal direction of the mast, wherein the
first holder menber is pivotable relative to the carri age,
and wherein the first hol der nenber presents a | ocked state
in which the bar is prevented fromnoving in translation
relative to the carriage, and an unl ocked state in which the
bar is free to nove in translation relative to the carri age,
wherein the mast presents a first end that carries a second
hol der nmenber suitable for receiving and hol di ng the bar
relative to the mast, said second hol der nenber presenting a
| ocked state in which the bar is prevented from noving
relative to the mast, and an unlocked state in which the bar
is free to nove relative to the mast,

said bar presenting a length that is substantially
| onger than the length of the mast, in which the nethod
conprises the step of, when starting froma position in
which the bar is substantially perpendicular to the mast,

with the excavation tool resting on the ground, the bar is
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noved noving the bar into a position substantially parallel
with the mast by noving the excavati on machi ne towards the
excavation tool, the excavation tool renaining stationary,

while the first holder nenber is in the unl ocked state.

12. The nethod of raising a bar according to claim11l
wherein said nmethod further includes a step during which the
first end of the bar is engaged in the second hol der nenber

after the carriage has reached the second end of the nast.

13. An excavation nmethod in which the excavation machine
according to claim1l is provided, said machine including a
bar that is substantially |onger than the mast, said nethod
conprising the foll ow ng successive steps:

a raising step during which the bar is brought into a
position substantially parallel wth the nast;

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 hol der menber is
locked if it is not already | ocked, and the carriage while
| ocked to the bar is noved towards the first end of the nast
so as to bring the excavation tool into a first sunk
posi tion;

a positioning step in which the carriage is positioned
at the second end of the mast, or else at a height along the
mast corresponding to the second end of the bar if the
second end is at a height less than the length of the mast,
after the first hol der nenber has been put into the unl ocked
state, the excavation tool remaining in its first sunk
position; and

a second sinking step of sinking the excavation tool,
this step being anal ogous to the first sinking step, so as

to bring the excavation tool into a second sunk position,
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wherein the first end of the bar is engaged in the second
hol der nmenber at the end of the raising step, wherein during
the first sinking step, the second hol der nenber is in the
unl ocked state, and wherein, at the end of the first sinking
step, a locking step is perforned of |ocking the second

hol der nenber so as to prevent the bar fromnoving relative
to the mast.

14. An excavation machi ne conpri sing:

a mast having a |ongitudinal direction;

a kelly bar presenting a first end provided with an
excavation tool, the excavation tool conprising two rotary
tool s designed to turn about parallel horizontal axes during
excavati on operations; and

a carriage novable along the |ongitudinal direction of
the mast and including a first holder nenber for hol ding the
bar relative to the carriage, said carriage being suitable
for nmoving the bar along the |longitudinal direction of the
mast, wherein the first hol der nenber is pivotable relative
to the carriage, and wherein the first hol der nmenber
presents a | ocked state in which the bar is prevented from
noving in translation relative to the carriage, and an
unl ocked state in which the bar is free to nove in
translation relative to the carriage, wherein the nast
presents a first end that carries a second hol der nenber
suitable for receiving and holding the bar relative to the
mast, said second hol der nenber presenting a | ocked state in
translation in which the bar is prevented from noving
relative to the mast, and an unlocked state in which the bar
is free to nmove relative to the mast by sliding in the
second hol der nenber

wherein the first holder nenber is suitable for
pi voting about a pivot axis that is orthogonal to the
| ongi tudinal direction of the mast, and
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wherein said bar presenting a length that is

substantially longer than the length of the nmast.

15. An excavation machi ne conpri sing:

a mast having a longitudinal direction;

a kelly bar presenting a first end provided with an
excavation tool, the excavation tool conprising two rotary
tool s designed to turn about parallel horizontal axes during
excavati on operations; and

a carriage novable along the |ongitudinal direction of
the mast and including a first hol der menber for hol ding the
bar relative to the carriage, said carriage being suitable
for noving the bar along the |ongitudinal direction of the
mast, wherein the first hol der nenber is pivotable relative
to the carriage, and wherein the first hol der nmenber
presents a | ocked state in which the bar is prevented from
moving in translation relative to the carriage, and an
unl ocked state in which the bar is free to nove in
translation relative to the carriage, wherein the nast
presents a first end that carries a second hol der nenber
suitable for receiving and holding the bar relative to the
mast, said second hol der nenber presenting a | ocked state in
translation in which the bar is prevented from noving
relative to the mast, and an unlocked state in which the bar
is free to nmove relative to the mast by sliding in the
second hol der nenber

wherein the first holder nenber is suitable for
pi voting about a pivot axis that is orthogonal to the
| ongi tudinal direction of the mast, and

wherein the pivot axis is orthogonal to an excavation

pl ane.



