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Description

[0001] The presentinvention relates to a gear reducer
mechanism of an auger for surface-drilling rigs, common-
ly used in the construction of piles, which rotates an au-
ger, via motorised means, to achieve said drilling of the
surface on which the auger strikes.

Background of the invention

[0002] In construction activities it is usually necessary
to drill land with drilling rigs to make piles or other types
of drilling, taking into account that certain lands or sur-
faces may have layers to be drilled with the auger that
have a hardness higher than the usual soil and gravel,
and may include concrete or compact stone. A drilling rig
of this kind is disclosed for example in W0O2017056026.
[0003] In order to solve this, up until now the hammer-
ing system ofthe augerhas been used, along with various
auger tips to be able to drill the stone or concrete.
[0004] In this way, mechanisms in the drilling rigs’ au-
gers that incorporate a hydraulic or pneumatic system to
hammer the auger into the layer of ground to be drilled
are known and, therefore, are part of the state of the art,
having a hammering effect.

[0005] These known systems have several draw-
backs, such as the difficulty of applying the pneumat-
ic/hydraulichammer function to the auger, having to bring
the air/water supply under pressure to the auger head,
with the corresponding technical difficulty, or having the
hammering movement and function in the upper part of
the auger.

Description of the invention

[0006] The presentinvention relates to a gear reducer
mechanism of an auger according to the features spec-
ified in claim 1. The gear reducer mechanism of an auger
for surface-drilling rigs described in the present invention
enables the mentioned inconveniences to be solved, pre-
senting other advantages that will be described below.
[0007] The presentinventionisbased ona gearreduc-
er mechanism of an auger that is installed in the leader
arm of a drilling rig, acting as a fixing element of the auger,
as well as a driving medium that generates the rotation
of said auger, with what could, in the present description,
similarly be called a motor reducing mechanism. Advan-
tageously, said gear reducer mechanism has a mechan-
ical hammer system, which does not use a pneumatic or
hydraulic system for the hammering movement of the
auger.

[0008] The basic operation of the gear reducer mech-
anism is based on the fact that the rotation movement of
the auger is generated by motorised means and taken
to the auger by transmission means, usually by the gear
of existing crowns/pinions, i.e. reducers, between said
motorised means which generate the rotating movement
of the auger and the auger itself, which is fixed to the
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fixing hole of the auger in the reducer. In the present
invention, this fixing hole has a relative longitudinal move-
ment with respect to the element that transmits the rota-
tion from the means of generating the rotating movement,
i.e., the rest of the gear reducer mechanism that sur-
rounds said fixing hole of the auger, without said motor-
ised means having to be moved, wherein the fixing hole
has said relative longitudinal displacement with the rest
of the gear reducer mechanism maintaining the traction
of rotation that said jacketing transmits to it.

[0009] To do this, itis preferable to include a jacketing
of the auger’s own fixing hole, so that said jacketing is
fixed to the transmission means in solidarity and turns
with them, and the jacketing piece transmits the rotary
movement to the auger’s fixing hole, allowing said trans-
mission contact to be maintained even though it has a
relative displacement between both: the jacketing piece
that transmits the rotation to the fixing hole, and the fixing
hole itself.

[0010] Alternatively, the action can be performed with-
out a jacketed piece, by having the relative movement
between the fixing hole, and directly the means of trans-
mitting the turn.

[0011] Thelongitudinalrelative displacement of the au-
ger fixing hole is made by the increase in the hardness
of the material to be drilled, in such a way that by pressing
the gear reducer mechanism, when it is moved in the
direction of drilling, towards the auger, which finds it more
difficult to drill, this auger does not advance downwards
in its drilling, the gear reducer mechanism descends
more than the auger and, therefore, this relative displace-
ment is automatically created between the gear reducer
mechanism surrounding the auger fixing hole and the
auger fixing hole, when the material to be drilled is of
greater resistance than the downward force exerted by
the reducer and the auger.

[0012] Said longitudinal displacement between the fix-
ing hole and the gear reducer mechanism surrounding
this fixing hole has a delimitation of the maximum longi-
tudinal stroke that can be made, with an end-of-stroke
piece on this fixing hole being included in the structure
of the gear reducer mechanism that surrounds the fixing
hole. On the other hand, the auger fixing hole has a stop
that comes into contact with the end-of-stroke piece pre-
venting its longitudinal displacement and turning said
stop together with the auger fixing hole, with respect to
the end-of-stroke piece.

[0013] In an advantageous way, the gear reducer
mechanism incorporates in the two pieces that limit the
longitudinal displacement, the end-of-stroke piece and
the auger fixing hole stop, means of generating jumps
between these two surfaces that are in contact due to
the resistance involved in the drilling. Preferably, these
means of generating jumps between the surface of the
stop of the fixing hole against the surface of the end-of-
stroke piece will be formed by irregularities, teeth, protu-
berances, etc., between these two surfaces, which form
small sudden longitudinal relative displacements be-
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tween the fixing hole and the auger itself, with which the
auger exerts a hammering effect against the land to be
drilled.

[0014] In order to avoid the transmission of the vibra-
tions caused by this hammering effect on the auger and
reducer assembly to the rest of the drilling machine,
means of vibration absorption are available between the
guide tower and said gear reducer mechanism.

[0015] Thus, the gear reducer mechanism of an auger
for surface-drilling rigs has, advantageously, a configu-
ration that includes at least one auger fixing hole with
rotary movement transmitted from the motorised means
and with longitudinal movement with respect to the rotary
transmission part; an end-of-stroke piece of the maxi-
mum longitudinal displacement of the fixing hole that is
located in the parts of the mechanism that surround the
fixing hole of the auger; and a stop of the auger fixing
hole that comes into contact with the end-of-stroke piece
when the maximum relative longitudinal displacement is
reached between the fixing hole and the rest of the struc-
ture of the gear reducer mechanism that surrounds it;
wherein, when the material to be drilled shows a resist-
ance to drilling greater than that of the drilling force ex-
erted by the gear reducer mechanism with the auger,
said auger does not advance towards the interior of the
material and the gear reducer mechanism that surrounds
it moves in the direction of the drilling, producing the rel-
ative displacement between the fixing hole and the rest
of the gear reducer mechanism that surrounds it, moving
relatively between them until its maximum displacement
is reached, at the point of contact between the end-of-
stroke piece and the stop piece of the auger fixing hole,
and wherein the contact surface of the end-of-stroke
piece and the stop piece of the auger fixing hole have
protuberances, teeth or similar, which when rotating one
against the other at said maximum displacement point,
create jumps that cause the fixing hole of the auger to
transmit to the auger itself a hammering movement
against the ground to be drilled.

[0016] With all the above, a mechanical hammer sys-
tem is achieved in the auger with a minimum modification
of the gear reducer mechanism, and taking advantage
of the weight of the auger leader arm itself, as well as
doing away with complicated installations such as ham-
mering by pneumatic or hydraulic systems, which are
expensive to produce and maintain, requiring a greater
reducing motor power, and without said hydraulic or
pneumatic systems obtaining greater effectiveness than
the mechanical system proposed in the present inven-
tion.

Brief description of the drawings

[0017] In order to better understand the description
made, a set of drawings has been provided which, sche-
matically and solely by way of non-limiting example, rep-
resents a practical storage case of embodiment.
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Figure 1 is a perspective view of the gear reducer
mechanism installed in the drill leader arm with the
auger installed in the fixing hole.

Figure 2 is a cross-section view of the reducer with
a jacket around the fixing hole.

Figure 3 is a cross-section view of the reducer with-
out a jacket around the fixing hole.

Figure 4 is a cross-section view of detail "A" corre-
sponding to the displacement stop and hammering
surfaces.

Description of a preferred embodiment

[0018] In the present preferred embodiment of the in-
vention, the gear reducer mechanism (10) to provide
torque to a surface drilling auger (12) is installed in the
guide tower (11) of a land drill rig and to which that drill
auger (12) is fixed.

[0019] The gear reducer mechanism (10), as can be
seen in Figures 1 to 3, has motorised means (13) for
generating the rotary movement which are transmitted
by means of pinions (14) up until the part which sur-
rounds, as a jacket (15), the fixing hole (16) of the auger
(12). This jacket (15) fits with the rotating movement
transmission pinions (14), transmitting in turn said move-
ment to the fixing hole (16) that it surrounds, but having
some holes (17) that allow the relative longitudinal dis-
placement between the fixing hole (16) and the jacket
(15) that is connected in solidarity with the rest of the
gear reducer mechanism (10).

[0020] Thisrelative longitudinal displacementbetween
the fixing hole (16) and the jacket (15) which is connected
with the rest of the gear reducer mechanism (10), is pro-
duced by the increase in the resistance of the ground
being drilled, in such a way that the force exerted by the
gear reducer mechanism (10) with the auger (12) on the
ground is not sufficient to advance in the direction of drill-
ing and then the gear reducer mechanism (10) moves in
said direction while the auger (12) cannot.

[0021] Thislongitudinal displacement has a maximum,
limited by a piece of maximum displacement (18) in sol-
idarity with the reducing mechanism (10), which interpos-
es itself in the way of a stop (19) located in solidarity with
the fixing hole (16) of the auger (12), colliding in order to
limit said longitudinal displacement. As mentioned
above, the stop (19) of the fixing hole (16) is connected
to it, thus maintaining the same rotation as the fixing hole
(16) and the auger (12) that is fixed. Both parts, the stop
(19) of the fixing hole (16) and the maximum moving part
(18) can form part of the elements to which they are at-
tached or, as in this preferred embodiment, be parts that
are interchangeable for reasons of maintenance or mod-
ification.

[0022] The surface (20) of the maximum longitudinal
displacement part (18) that comes into contact with the
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surface (21) of the stop (19) of the fixing hole (16) of the
auger (12), as well as this surface (21) of the fixing hole
(16) stop, has inclinations, holes, protrusions, teeth, etc.,
wherein when it comes into contact by turning one sur-
face (20) with respect to the other (21), it produces an
effect of sudden jumps during the turn, making the fixing
hole (16) have small sudden, longitudinal movements
and creating an effect of hammering against the ground,
which occurs automatically when a greater resistance is
created in the ground to be drilled.

[0023] Alternatively, as can be seen in Figure 3, the
fixing hole (16) directly contacts the pinion (14) of the
motorised means (13) generating the rotary motion, said
pinions having a longer length by which the transmission
contact piece of the rotary motion of the fixing hole moves
longitudinally, through said pinion of the rotary motion
transmission means, until it is limited, as is done in the
preferred embodiment described above.

[0024] Between the guide tower (11) and said gear re-
ducer mechanism (10) there are vibration absorption el-
ements, not shown in the figures, to avoid the transmis-
sion to the rest of the drilling machine of the vibrations
caused by this hammering effect in the auger (12) and
reducer (10) assembly.

[0025] Although reference has been made to a specific
embodiment of the invention, it is clear to a person skilled
in the art that the gear reducer mechanism of an auger
for surface-drilling rigs described is susceptible to numer-
ous variations and modifications, and that all the details
mentioned can be substituted by other technical features,
without departing from the scope of protection defined
by the attached claims.

Claims

1. Gear reducer mechanism of an auger for surface-
drilling rigs which makes the auger (12) that is con-
nected with said mechanism (10) turn by motorised
means (13) that transmit the rotary movement to this
auger (12), characterised in that the gear reducer
mechanism (10) is formed, at least, by:

- an auger fixing hole (16), which in addition to
the rotary motion transmitted from the motorised
means (13), has relative longitudinal motion with
respect to the element transmitting the rotation
(14), without affecting the position of the rotary
transmission element (14) that does not move
longitudinally;

- an end-of-stroke piece (18) of the maximum
longitudinal displacement of the fixing hole (16),
which is located in the parts of the mechanism
that surrounds the fixing hole (16) of the auger
(12);

- a stop (19) located at the fixing hole (16) of the
auger (12) that turns together with the auger fix-
ing hole, which comes into contact with the end-
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of-stroke piece (18), when the maximum relative
longitudinal displacement is reached between
the fixing hole (16) and the rest of the gear re-
ducer mechanism (10) that surrounds it;

wherein, the gear reducer mechanism (10), that sur-
rounds the auger (12) fixed in the auger fixing hole
(16), is able to move longitudinally in a relative man-
ner to this auger fixing hole (16), wherein this longi-
tudinal movement has a maximum displacement
point that is the point of contact between the end-of-
stroke piece (18) and the stop piece (19) of the auger
fixing hole (16), and wherein the contact surface (20)
of the end-of-stroke piece (18) and the stop piece
(19,21) of the auger fixing hole (16) have protuber-
ances, teeth or similar, which at said maximum dis-
placement point the contact surface (20) rotates
against the stop piece (21), this creates longitudinal
displacements, by way of sudden jumps between
these surfaces (20,21), wherein the auger fixing hole
(16) transmits to the auger (12) itself a hammering
movement against the ground to be drilled, during
the turn.

Gear reducer mechanism of an auger for surface-
drilling rigs according to claim 1, wherein between
the transmission element (14) of the rotary move-
ment of the motorised means (13) to the auger fixing
hole (16), there is a jacket/sleeve (15) for the fixing
hole (16) which transmits the rotary movement of the
crown or pinion (14) to the fixing hole (16) without
having longitudinal displacement, and allowing in its
interior the longitudinal displacement of the auger
fixing hole (16).

Gear reducer mechanism of an auger for surface-
drilling rigs according to claim 1, wherein the trans-
mission element (14) of the rotary motion of the mo-
torised means (13) directly transmits the rotary mo-
tion to the auger fixing hole (16), also allowing the
longitudinal displacement of the auger fixing hole
(16) by said movement transmission system (14)
when the contact piece of the rotary motion trans-
mission of the fixing hole moves, by the crown or
pinion (14) of the transmission means (13) of the
rotary motion.

Gear reducer mechanism of an auger for surface-
drilling rigs according to claim 1, wherein the stop
(19) of the fixing hole (16) is connected and forms
partofthe fixing hole (16) itself by cominginto contact
with the maximum longitudinal displacement piece
(18) which is connected and forms part of the struc-
ture of the gear reducer mechanism (10).

Gear reducer mechanism of an auger for surface-
drilling rigs according to claim 1, wherein the stop
(19) of the fixing hole (16) is connected and consists
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of aninterchangeable piece coming into contact with
the maximum longitudinal displacement piece (18)
that is connected with the structure of the gear re-
ducer mechanism (10), also being interchangeable.

Gear reducer mechanism of an auger for surface-
drilling rigs according to claim 1, wherein between
the guide tower (11) and said gear reducer mecha-
nism (10) are arranged elements to absorb the vi-
bration of the hammering effectin the auger (12) and
reducer assembly.

Patentanspriiche

1.

Untersetzungsgetriebemechanismus eines Bohrers
fir Ubertagebohranlagen, der dafiir sorgt, dass sich
der Bohrer (12), der mit dem Mechanismus (10) ver-
bunden ist, durch motorisierte Mittel (13), die die
Drehbewegung auf diesen Bohrer (12) Gbertragen,
dreht, dadurch gekennzeichnet, dass der Unter-
setzungsgetriebemechanismus (10) zumindest ge-
bildet ist durch:

- ein Bohrerbefestigungsloch (16), das zusatz-
lich zu der von den motorisierten Mitteln (13)
Ubertragenen Drehbewegung eine relative
Langsbewegung in Bezug auf das Element,
dass die Drehung (14) Gbertragt, aufweist, ohne
die Position des Drehibertragungselements
(14), das sich nicht langs bewegt, zu beeinflus-
sen;

- ein Hubendeteil (18) der maximalen Langsver-
schiebung des Befestigungsloches (16), das
sich in den Teilen des Mechanismus, die das
Befestigungsloch (16) des Bohrers (12) umge-
ben, befindet,

- einen Anschlag (19), der sich an dem Befesti-
gungsloch (16) des Bohrers (12) befindet, der
sich zusammen mit dem Bohrerbefestigungs-
loch dreht, der mit dem Hubendeteil (18) in Kon-
takt kommt, wenn die maximale relative Langs-
verschiebung zwischen dem Befestigungsloch
(16) und dem Rest des Untersetzungsgetriebe-
mechanismus (10), der es umgibt, erreicht ist;

wobei sich der Untersetzungsgetriebemechanismus
(10), der den Bohrer (12), der in dem Bohrerbefes-
tigungsloch (16) befestigt ist, umgibt, langs in einer
relativen Weise zu diesem Bohrerbefestigungsloch
(16) bewegen kann, wobei diese Langsbewegung
einen maximalen Verschiebungspunkt besitzt, der
der Kontaktpunkt zwischen dem Hubendeteil (18)
und dem Anschlagteil (19) des Bohrerbefestigungs-
loches (16) ist, und wobei die Kontaktflache (20) des
Hubendeteils (18) und das Anschlagteil (19, 21) des
Bohrerbefestigungsloches (16) Ausstiilpungen,
Zahne oder ahnliches, besitzen, die an dem maxi-
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malen Verschiebungspunkt die Kontaktflache (20)
gegen das Anschlagteil (21) drehen, wobei dies
Langsverschiebungen durch plétzliche Springe
zwischen diesen Flachen (20, 21) erzeugt, wobei
das Bohrerbefestigungsloch (16) wahrend der Dre-
hung auf den Bohrer (12) selbst eine Hammerbewe-
gung gegen den zu bohrenden Boden Ubertragt.

Untersetzungsgetriebemechanismus eines Bohrers
fur Ubertagebohranlagen nach Anspruch 1, wobei
es zwischen dem Ubertragungselement (14) der
Drehbewegung der motorisierten Mittel (13) auf das
Bohrerbefestigungsloch (16) einen Mantel/eine Hul-
se (15) fir das Befestigungsloch (16) gibt, das die
Drehbewegung des Kranzes oder des Getrieberads
(14) auf das Befestigungsloch (16) tbertragt, ohne
eine Langsverschiebung zu besitzen und die in ih-
rem Inneren die Langsverschiebung des Bohrerbe-
festigungsloches (16) erlaubt.

Untersetzungsgetriebemechanismus fiir einen Boh-
rer fiir Ubertagebohranlagen nach Anspruch 1,
wobei das Ubertragungselement (14) der Drehbe-
wegung der motorisierten Mittel (13) die Drehbewe-
gung unmittelbar auf das Bohrerbefestigungsloch
(16) Ubertragt, wobei auflerdem die Langsverschie-
bung des Bohrerbefestigungsloches (16) durch das
Bewegungsibertragungssystem (14) durch den
Kranz oder das Getrieberad (14) der Ubertragungs-
mittel (13) der Drehbewegung erlaubt wird, wenn
sich das Kontaktteil der Drehbewegungstbertra-
gung des Befestigungsloches bewegt.

Untersetzungsgetriebemechanismus eines Bohrers
fur Ubertagebohranlagen nach Anspruch 1,

wobei der Anschlag (19) des Befestigungsloches
(16) verbunden ist und einen Teil des Befestigungs-
loches (16) dadurch, dass es mit dem maximalen
Langsverschiebungsteil (18), das verbunden ist und
einen Teil der Struktur des Untersetzungsgetriebe-
mechanismus (10) bildet, in Kontakt kommt, selbst
bildet.

Untersetzungsgetriebemechanismus eines Bohrers
fur Ubertagebohranlagen nach Anspruch 1, wobei
der Anschlag (19) des Befestigungsloches (16) ver-
bunden ist und aus einem austauschbaren Teil be-
steht, das mit dem maximalen Langsverschiebungs-
teil (18) in Kontakt kommt, das mit der Struktur des
Untersetzungsgetriebemechanismus (10), das auch
austauschbar ist, verbunden ist.

Untersetzungsgetriebemechanismus fiir einen Boh-
rer fir Ubertagebohranlagen nach Anspruch 1, wo-
bei zwischen dem Fiihrungsturm (11) und dem Un-
tersetzungsgetriebemechanismus (10) Elemente
angeordnet sind, um die Schwingung des Hadmmer-
effekts in dem Bohrer (12) und der Untersetzungs-
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anordnung zu absorbieren.

Revendications

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface qui fait tourner la vis
sans fin (12) connectée a ce mécanisme (10) al'aide
de moyens motorisés (13) qui transmet le mouve-
ment rotatif a cette vis sans fin (12), caractérisé en
ce que le mécanisme réducteur (10) comprend au
moins :

- un orifice de fixation de vis sans fin (16), qui
outre le mouvement rotatif transmis par les
moyens motorisés (13), présente un mouve-
ment longitudinal par rapport a I'élément trans-
mettant la rotation (14), sans affecter la position
de I'élément de transmission rotatif (14) qui ne
se déplace pas longitudinalement ;

-une piecede fin de course (18) du déplacement
longitudinal maximum de l'orifice de fixation
(16), qui est située dans les parties du mécanis-
me qui entourent 'orifice de fixation (16) de la
vis sans fin (12) ;

- une butée (19) située sur I'orifice de fixation
(16)delavis sansfin (12) quitourne avec ! orifice
de fixation de vis sans fin, qui entre en contact
avec la piéce de fin de course (18), lorsque le
déplacement longitudinal relatif maximum est
atteint entre I'orifice de fixation (16) et le reste
du mécanisme réducteur (10) qui I'entoure ;

dans lequel le mécanisme réducteur (10), qui entou-
re la vis sans fin (12) fixée sur I'orifice de fixation de
vis sans fin (16), peut se déplacer de maniere lon-
gitudinale de maniere relative par rapport a cet orifice
de fixation de vis sans fin (16), dans lequel ce mou-
vement longitudinal présente un point de déplace-
ment maximum qui est le point de contact entre la
piece de fin de course (18) et la piéce de butée (19)
de l'orifice de fixation de vis sans fin (16), et dans
lequel la surface de contact (20) de la piece de fin
de course (18) et de la piece de butée (19, 21) de
I'orifice de fixation de vis sans fin (16) présente des
protubérances, des dents ou autres, qui sur ce point
de déplacement maximum la surface de contact (20)
tourne contre la piece de butée (21), ce qui crée des
déplacements longitudinaux, sous forme de sur-
sauts entre ces surfaces (20, 21), dans lequel I'orifice
de fixation de vis sans fin (16) transmet a la vis sans
fin (12) elle-méme un mouvement de martélement
contre le sol a forer, pendant la rotation.

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface selon la revendication
1, dans lequel entre I'élément de transmission (14)
du mouvement rotatif des moyens motorisés (13) et
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I'orifice de fixation de vis sans fin (16), se trouve une
chemise/manchette (15) pourI’orifice de fixation (16)
qui transmet le mouvement rotatif de la couronne ou
du pignon (14) a l'orifice de fixation (16) sans dépla-
cement longitudinal, et autorisant en son sein le dé-
placement longitudinal de I'orifice de fixation de vis
sans fin (16).

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface selon la revendication
1, dans lequel I'élément de transmission (14) du
mouvement rotatif des moyens motorisés (13) trans-
met directement le mouvement rotatif a I'orifice de
fixation de vis sans fin (16), autorisant également le
déplacement longitudinal de I'orifice de fixation de
vis sans fin (16) par ce systéme de transmission de
mouvement (14) lorsque la piece de contact de la
transmission de mouvement rotatif de l'orifice de
fixation se déplace, par la couronne ou le pignon (14)
du mode de transmission (13) du mouvement rotatif.

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface selon la revendication
1, dans lequel la butée (19) de l'orifice de fixation
(16) est connectée et fait partie intégrante de I'orifice
de fixation (16) en entrant en contact avec la piéce
a déplacement longitudinal maximum (18) qui est
connectée et fait partie intégrante de la structure du
meécanisme réducteur (10).

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface selon la revendication
1, dans lequel la butée (19) de l'orifice de fixation
(16) est connectée et consiste en une piéce inter-
changeable entrant en contact avec la piéce a dé-
placement longitudinal maximum (18) qui est con-
nectée a la structure du mécanisme réducteur (10),
également interchangeable.

Un mécanisme réducteur de vis sans fin pour des
engins de forage en surface selon la revendication
1, dans lequel entre la tour de guidage (11) et ce
meécanisme réducteur (10) sont disposés des élé-
ments pour absorber la vibration de I'effet de marte-
lement dans la vis sans fin (12) et 'ensemble de
réducteur.
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