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Description

�[0001] The present invention relates to a threading
equipment for cutting an internal thread inside a previ-
ously bored pile shaft, said shaft being preferably, but
not necessarily, bored in clay or similar soil. The equip-
ment may further comprise a bucket.
�[0002] When making concrete piles in the soil it is ad-
vantageous to limit the diameter of the pile shaft to be
bored. Indeed, when the diameter of the pile shaft is re-
duced, the cost of the drilling operation is lowered.
�[0003] However, the bearing capacity of the concrete
pile greatly depends on the diameter of the pile. A tech-
nique to increase the bearing capacity of a pile of a given
diameter is to make a thread or an helical slot in the in-
ternal wall of the pile shaft. When the pile shaft is filled
with concrete to obtain the pile, the thread or helical slot
is also filled with concrete.
�[0004] EP 1 277 887 in the name of Compagnie du Sol
describes a drilling tool which is provided with a cutter.
This cutter projects outside the lower end of the flight of
this tool. When the tool is rotated and lifted the cutter
makes a helical slot or thread in the inner wall of the pile
shaft bored by the drilling tool itself. However, this tech-
nique is only usable when the tool is of the horizontal
displacement type.
�[0005] GB-�A-�2 183 703, considered to represent the
relevant state of the art, disclose a threading equipment
for cutting a thread in the inner face of a shaft.
�[0006] An object of the present invention is to provide
an equipment which permits the cutting of an internal
thread inside a previously bored pile shaft, especially
when the pile shaft is bored in clay or similar soil.
�[0007] To achieve this object, according to the present
invention, the threading bucket equipment for cutting a
thread in the inner wall of a shaft comprises:�

- a displaceable assembly comprising an upper sec-
tion including cutting means and control means to
move said cutting means from a retracted position,
wherein said cutting means is disposed within said
shaft to an expanded position wherein said cutting
means projects outside said shaft and cuts the wall
of the shaft; and means for creating a friction force
between said upper section and the inner surface of
said shaft;

- means for controlling the vertical displacement
speed of said displaceable assembly within said
shaft; and

- means for controlling the rotation speed and the
sense of rotation of said assembly about its vertical
axis within said shaft, whereby said cutting means
is adapted to cut at least one thread in the surface
of said shaft having a controlled pitch along a con-
trolled length of said shaft, when said cutting means
is in its expanded position.

�[0008] It will be understood that, during the downward

displacement of the displaceable assembly within the
shaft, the cutting means is in its retracted position. When
the assembly reaches the bottom of the shaft the cutting
means is moved to its expanded position. Then the dis-
placeable assembly is raised and rotated whereby the
cutting means makes the thread or helical slot in the in-
ternal wall of the pile shaft.
�[0009] Preferably, the displaceable assembly further
comprises a lower section secured to the upper section,
said lower section forming a cylindrical container for re-
ceiving the soil cuttings.
�[0010] Advantageously, the displaceable assembly is
fixed at the lower end of the driving rods. When the driving
rods are rotated in a first direction the cutting means is
in its retracted position and when the driving rods are
rotated in the second direction the cutting means is in its
expanded active position.
�[0011] The pitch of the thread and the length of the
thread can be predetermined by controlling the rotation
speed and vertical displacement speed of the displace-
able assembly.
�[0012] Also, the displaceable assembly is provided
with means, for example drag plates, to create a friction
force between the displaceable assembly and the inner
wall of the pile shaft whereby the sense of rotation of the
driving rods can efficiently move the cutting member from
its retracted position to its expanded position.
�[0013] Other features or advantages of the present in-
vention will appear clearer on reading the following de-
scription of several preferred embodiments of the inven-
tion given by way of non- �limiting example.
�[0014] The description refers to the accompanying fig-
ures in which : �

- fig. 1 is a simplified view of the whole threading equip-
ment;

- figs. 2 and 3 are simplified vertical sectional views
of the threading equipment showing the cutting
means in retracted and expanded position;

- figs. 4A and 4B are detailed horizontal views of the
threading equipment showing the cutting means in
expanded position and retracted position;

- fig. 5 is a vertical sectional view of the threading
equipment;

- fig. 6 is an example of a pile obtained by using the
threading equipment; and

- fig. 7 shows a cutting tool adapted to be used with
the threading equipment.

�[0015] Referring firstly to fig. 1, the main parts of the
threading equipment will be described.
�[0016] The equipment comprises a piling rig 10 pro-
vided with a vertical mast 12. The upper end 12a of the
mast is equipped with two pulleys 14, 16 for a cable 18.
The mast 12 also forms a vertical guide for a movable
rotary drive box 20. The rotary drive box 20 can be moved
along the whole length of the mast 12. The equipment
further comprises a set of driving rods or Kelly bar 22.
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The Kelly bar consists of a plurality of steel tubes which
are locked one to the other. The upper end 22a of the
Kelly bar is secured to an end of the cable 18. As a result,
the up and down vertical movement of the Kelly bar is
controlled by the cable.
�[0017] The Kelly bar 22 passes through the rotary drive
box 20 and the box 20 applies a rotative torque to the
Kelly bar 22. However, the Kelly bar can be vertically
moved with respect to the box 20.
�[0018] The lower end 22b of the Kelly bar or of the
driving rods is connected to a threading equipment 30 or
displaceable assembly. The threading equipment 30
preferably comprises an upper section 32 and a lower
section 34 which are interconnected. The upper section
32 will be described in greater detail hereinafter. The low-
er section 34 is in the form of a cylindrical container 36
for catching the clay or soil cuttings as they fall from the
upper section 32 which consists of a cutting device 38
adapted to cut a thread or helical slot in the internal wall
37 of a previously bored pile shaft 39.
�[0019] The equipment further comprises speed trans-
ducers (not shown) to measure the vertical displacement
speed and the rotational speed of the driving rods 22.
�[0020] Referring now to figures 2 and 3, the principle
of a threading bucket 30 equipment is described here-
under. The lower section 34 consists of a cylindrical con-
tainer 36 having a cylindrical lateral wall 40, a bottom, 42
and an opened upper end 44.
�[0021] The bottom 42 is secured to a rotating control
axis 46, the upper end of which is connected by a linking
member 48 to the lower end of the driving rods.
�[0022] The upper section 32 consists of a threading
equipment. The threading equipment comprises two cut-
ting tools 52 and 54 diametrically opposed about the ver-
tical control axis 46. Each cutting tool is linked to the axis
46 by a control mechanism 56 and 58. The control mech-
anisms are designed so that each cutting tool 52 or 54
can be moved, in a plane substantially perpendicular to
the axis 46, between a retracted position shown in figure
3 and an expanded position shown in figure 2. More pre-
cisely, when the axis is rotated in the direction of arrow
F1, the cutting tools are moved into their expanded po-
sition and when the axis 46 is rotated in the direction of
arrow F2, the cutting tools are moved into their retracted
position.
�[0023] The theoretical embodiment shown in figures 2
and 3 allows the operation of the threading bucket equip-
ment to be understood.
�[0024] When the displaceable assembly 30 is moved
downwardly in the bored shaft 39 the driving rods are
rotated in the direction F2 so that the cutting member 50
is maintained in its retracted position. When the assembly
30 reaches the bottom of the shaft 39 the rods 22 are
rotated in the direction F1 so that the cutting tools 52 and
54 are moved and maintained in their expanded position.
Then the assembly is lifted with controlled vertical and
rotational speeds so that the tool 50 cuts in the wall 37
of the bore 39 a thread having the shape of an helical

slot. The thread has a pitch which is defined by the vertical
and rotational speeds. This pitch can be varied along the
length of the bored shaft. The thread can extend only
along a lower portion of the shaft. The assembly 30 is
rotated in the direction F2 when the thread is terminated.
�[0025] The soil cuttings fall into the cylindrical contain-
er 36. The thread can be formed in one or several sections
depending on the capacity of the container 36. As previ-
ously explained, the threading equipment can have no
lower section, i.e. no bucket.
�[0026] Fig. 6 shows a shaft 39, the wall 37 of which is
provided with a thread or helical slot 58. The shape of
the thread is defined by the shape of the cutting tool 50.
The threading bucket can be equipped with two diamet-
rically opposed cutting tools. Thus, a double helical slot
is obtained.
�[0027] Referring now to figs. 4A, 4B and 5, a preferred
embodiment wherein the threading equipment is provid-
ed with a bucket will be described in detail. This equip-
ment is called a threading bucket. According to this pre-
ferred embodiment the threading bucket numbered 60 is
provided with means to create a friction force between
the threading equipment and the wall of the shaft. This
friction force permits the actual movement of the cutting
member with respect to the frame of the equipment in its
expanded position and its retracted position.
�[0028] The cutting device 62 comprises two diametri-
cally disposed cutting systems 64 and 66. These two
cutting systems are identical, so only cutting system 64
will be described.
�[0029] The cutting system 64 comprises a vertical drive
tube 68 which is attached to the lower end 22b of the
Kelly bar 22. Drive brackets 70 are secured to the drive
tube 68. Linking levers 72 have a first end 72a which is
pivotally mounted on the end 70a of the drive brackets
70. The second end 72b of the linking levers 72 is pivotally
mounted on the median portion 74a of a cutting frame
74. In a horizontal plane, the cutting frame 74 has the
shape of an arc of a circle. A first end 74b of the cutting
frame 74 is pivotally mounted at the end 76a of upper
drag bracket 76. The upper drag brackets 76 are secured
to a drag tube 78 which is mounted around the outside
of the drive tube 68. The drag tube 78 can rotate around
the drive tube 68, thus allowing the drag brackets 76 to
rotate relative to the drive brackets 70.
�[0030] Lower drag brackets 77 are also secured to the
drag tube 78. The end 77a of the lower drag brackets 77
is equipped with a drag plate 80. The drag plate 80 has
the general shape of a portion of cylinder and is mounted
on the drag bracket 76 by means of a biasing spring 82.
�[0031] The second end 74C of the cutting frame 74 is
provided with a tool holder 84 for receiving the cutting
tool or cutting teeth 86. The cutting tool 86 projects out-
side the external face 74d of the cutting frame 74.
�[0032] As shown in figure 5, the drag plate 80 is dis-
posed below the cutting tool 86.
�[0033] The drag plate 80 is positioned so as to be in
firm contact with the inner wall 37 of the shaft under the
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effect of the biasing spring 82 when the threading equip-
ment is introduced into the upper end of the shaft.
�[0034] Due to the friction force created between the
drag plate 80 and the wall of the shaft, when the drive
tube 68 is rotated in a counter-�clockwise direction (fig.
4B) the drive bracket 70 is also rotated and the cutting
frame 74 is pivoted about the end 76b of the drag bracket
76, towards the inner part of the threading bucket by
means of the linking lever 72. Consequently, the cutting
tool 86 is moved and maintained in its retracted position.
�[0035] Also due to the friction force, when the drive
tube 68 is rotated in the clockwise direction (figure 4A),
the drive bracket 70 is also rotated. The rotation of the
drive bracket 70 produces the outwardly pivotal move-
ment of the cutting frame 74 about its ends 74b by means
of the linking lever 72. Consequently, the cutting tool 86
is moved in its expanded position. Moreover, when the
cutting tools 86 begin to bite into the soil, they themselves
will provide additional resistance to rotation to keep them
in their expanded position at their maximum diameter.
�[0036] When the thread has been completed or the
cylindrical container 34 has been filled with soil cuttings,
the threading bucket is rotated in a counter-�clockwise
direction to retract the cutting tools 86, thus allowing it to
be removed from the shaft.
�[0037] Typically, the threading equipment is lifted 800
mm for each rotation, thereby forming a double helix with
a pitch of 800 mm and a distance between two threads
of 400 mm.

Claims

1. A threading equipment (30), for cutting a thread in
the inner face of a shaft (39) comprising :�

- a displaceable assembly comprising :�

an upper section (32) including cutting
means (52,54) and control means (56,58)
to move said cutting means from a retracted
position, wherein said cutting means is dis-
posed within said shaft, to an expanded po-
sition wherein said cutting means projects
into the wall of the shaft, and means (80)
for creating a friction force between said up-
per section and the inner surface (37) of said
shaft;

- means for controlling the vertical displacement
speed of said displaceable assembly within said
shaft; and
- means for controlling the rotation speed and
the sense of rotation of said assembly about its
vertical axis within said shaft, whereby said cut-
ting means (52,54) is adapted to cut at least one
thread in the surface of said shaft having a con-
trolled pitch along a controlled length of said

shaft, when said cutting means is in its expanded
position.

2. The threading equipment of claim 1, wherein said
displaceable assembly further comprises a lower
section (34) connected to said upper section, said
lower section forming a cylindrical container.

3. The threading bucket equipment of claim 1 or 2,
wherein said means for controlling the displace-
ments of said displaceable assembly comprises :�

- a plurality of driving rods (22), said displaceable
assembly being connected to the lower end of
said rods;
- means for rotating said rods at a controlled
speed and in a clockwise direction or a counter-
clockwise direction ; and
- means for vertically moving said rods at a con-
trolled speed.

4. The threading equipment according to any one of
claims 1 to 3, wherein said means for moving said
cutting means comprises mechanical linking means
(72) having a first end connected to said cutting
means and a second end cinematically connected
to the lower rods so that said cutting means be in its
expanded rotation when said rods are rotated in a
first direction and in its retracted position when said
rods are rotated in the second direction.

5. The threading equipment of any one of claims 1 to
4, wherein said cutting means is moved, between its
retracted and expanded position, within a plane sub-
stantially perpendicular to the longitudinal axis of the
displaceable assembly.

6. The threading equipment of claim any one of claims
1 to 5, wherein said means for creating a friction force
includes at least two moveable drag plates (80) bi-
ased by two biasing means.

7. The threading equipment of claim 4, wherein said
mechanical linking means comprises : �

- a drive tube (68) secured to said rods;
- a drag tube (78) mounted around said drive
tube;
- a support member (74) for supporting said cut-
ting means having a first end secured to said
drive tube, said cutting means being secured to
said support member at a place distinct from
said first end; �
a drive bracket (70) secured to said drive tube;
- a lever member (72) having a first end pivotally
mounted at the end of said bracket and a second
end pivotally mounted on said support member
at a place distinct from said first end.
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8. The threading equipment of claim 7 further compris-
ing two drag brackets (77) secured to said drag tube
(78) and two drag plates (80), each drag plate being
mounted at the end of a drag bracket (77) by means
of biasing springs.

9. The threading equipment of any one of claims 1 to
8, wherein said cutting means (52, 54) is a cutter the
active end of which has in vertical section the shape
of the profile of the thread to be cut in the surface of
the shaft.

10. The threading equipment according to any one of
claims 1 to 9, wherein said cutting means (52, 54)
comprise two cutting members diametrically op-
posed.

Patentansprüche

1. Gewindeschneideeinrichtung (30) für das Schnei-
den eines Gewindes in die Innenfläche einer Boh-
rung (39) umfassend:�

eine verschiebbare Baugruppe umfassend:�

einen oberen Abschnitt (32), der Schneide-
mittel (52, 54) und Betätigungsmittel (56,
58) enthält, um das Schneidemittel aus ei-
ner zurückgezogenen Stellung, in der das
Schneidemittel innerhalb der Bohrung an-
geordnet ist, in eine expandierte Stellung
zu bewegen, in der das Schneidemittel in
die Wand der Bohrung vorsteht, und Mittel
(80) zur Erzeugung einer Reibkraft zwi-
schen dem oberen Abschnitt und der Innen-
fläche (37) der Bohrung;
Mittel zur Steuerung der Vertikalverschie-
bungsgeschwindigkeit der verschiebbaren
Baugruppe innerhalb der Bohrung; und
Mittel zur Steuerung der Rotationsge-
schwindigkeit und der Drehrichtung der
Baugruppe um ihre vertikale Achse inner-
halb der Bohrung, wodurch das Schneide-
mittel (52, 54) angepaßt ist, mindestens ein
Gewinde mit einer gesteuerten Gewinde-
steigung entlang einer gesteuerten Länge
der Bohrung in die Oberfläche der Bohrung
zu schneiden, wenn sich das Schneidemit-
tel in seiner expandierten Stellung befindet.

2. Gewindeschneideeinrichtung nach Anspruch 1,
worin die verschiebbare Baugruppe weiterhin einen
mit dem oberen Abschnitt verbundenen unteren Ab-
schnitt (34) umfaßt, wobei der untere Abschnitt einen
zylindrischen Behälter bildet.

3. Gewindeschneideeinrichtung nach Anspruch 1 oder

2, worin die Mittel zur Steuerung der Verschiebun-
gen der verschiebbaren Baugruppe umfassen:�

eine Mehrzahl von Antriebsstangen (22), wobei
die verschiebbare Baugruppe an das untere En-
de der Stangen angeschlossen ist;
Mittel für das Rotieren der Stangen mit einer ge-
steuerten Geschwindigkeit und in einer Rich-
tung im Uhrzeigersinn oder einer Richtung im
Gegenuhrzeigersinn; und
Mittel für vertikales Bewegen der Stangen bei
gesteuerter Geschwindigkeit.

4. Gewindeschneideeinrichtung nach einem der An-
sprüche 1 bis 3, worin die Mittel zum Bewegen des
Schneidemittels mechanische Verkettungsmittel
(72) umfassen, die ein erstes an die Schneidemittel
angeschlossenes Ende und ein zweites kinematisch
so an die unteren Stangen angeschlossenes Ende
aufweisen, daß sich das Schneidemittel in seiner ex-
pandierten Rotation befindet, wenn die Stangen in
einer ersten Richtung gedreht werden und in seiner
zurückgezogenen Stellung, wenn die Stangen in der
zweiten Richtung gedreht werden.

5. Gewindeschneideeinrichtung nach einem der An-
sprüche 1 bis 4, worin das Schneidemittel zwischen
seiner zurückgezogenen und expandierten Stellung
innerhalb einer Ebene senkrecht zu der Längsachse
der verschiebbaren Baugruppe bewegt wird.

6. Gewindeschneideeinrichtung nach einem der An-
sprüche 1 bis 5, worin die Mittel zur Erzeugung einer
Reibkraft mindestens zwei bewegbare durch zwei
Vorspannmittel beaufschlagte Hemmplatten (80)
einschließen.

7. Gewindeschneideeinrichtung nach Anspruch 4,
worin die mechanischen Verkettungsmittel umfas-
sen:�

- ein an den Stangen befestigtes Antriebsrohr
(68);
- ein das Antriebsrohr umgebend montiertes
Hemmrohr (78);
- ein das Schneidemittel tragendes Tragglied
(74), das ein erstes an dem Antriebsrohr befe-
stigtes Ende hat, wobei das Schneidemittel an
einem von dem ersten Ende unterschiedlichen
Platz an dem Tragglied befestigt ist;
- ein an dem Antriebsrohr befestigter Antriebs-
arm (70),
- ein Hebelglied (72) mit einem ersten schwenk-
bar an dem Ende des Arms angebrachten Ende
und einem zweiten schwenkbar an dem Trag-
glied an einem von dem ersten Ende unter-
schiedlichen Platz angebrachten Ende.

7 8 



EP 1 471 187 B1

6

5

10

15

20

25

30

35

40

45

50

55

8. Gewindeschneideeinrichtung nach Anspruch 7, wei-
terhin umfassend zwei an dem Hemmrohr (78) be-
festigte Hemmarme (77) und zwei Hemmplatten
(80), wobei jede Hemmplatte an dem Ende eines
Hemmarms (77) mittels Vorspannfedern angebracht
ist.

9. Gewindeschneideeinrichtung nach einem der An-
sprüche 1 bis 8, worin das Schneidemittel (52, 54)
ein Messer ist, dessen aktives Ende im Verti-
kalschnitt die Form des Profils des in die Oberfläche
der Bohrung zu schneidenden Gewindes hat.

10. Gewindeschneideeinrichtung nach einem der An-
sprüche 1 bis 9, worin das Schneidemittel (52, 54)
zwei diametral gegenüberliegende Schneidekörper
umfaßt.

Revendications

1. Equipement de rainurage (30) destiné à tailler une
rainure dans la face interne d’un forage (39)
comportant :�

- un ensemble déplaçable comportant :�

une section supérieure (32) comprenant
des moyens de coupe (52, 54) et des
moyens de commande (56, 58) afin de dé-
placer lesdits moyens de coupe depuis une
position rétractée, dans laquelle lesdits
moyens de coupe sont disposés à l’intérieur
dudit forage, jusqu’à une position écartée
dans laquelle lesdits moyens de coupe dé-
passent dans la paroi du forage, et des
moyens (80) destinés à créer une force de
friction entre ladite section supérieure et la
surface interne (37) dudit forage;

- des moyens destinés à commander la vitesse
de déplacement vertical dudit ensemble dépla-
çable à l’intérieur dudit forage; et
- des moyens destinés à commander la vitesse
de rotation et le sens de rotation dudit ensemble
autour de son axe vertical à l’intérieur dudit fo-
rage, de sorte que lesdits moyens de coupe (52,
54) sont prévus pour tailler au moins une rainure
dans la surface dudit forage en ayant un pas
commandé sur une longueur commandée dudit
forage, lorsque lesdits moyens de coupe sont
dans leur position écartée.

2. Equipement de rainurage selon la revendication 1,
dans lequel ledit ensemble déplaçable comprend en
outre une section inférieure (34) reliée à ladite sec-
tion supérieure,� ladite section inférieure formant un
réceptacle cylindrique.

3. Equipement de tête de rainurage selon la revendi-
cation 1 ou 2, dans lequel lesdits moyens destinés
à commander les déplacements dudit ensemble dé-
plaçable comportent :�

- une multiplicité de tiges d’entraînement (22),
ledit ensemble déplaçable étant relié à l’extré-
mité inférieure desdites tiges;
- des moyens destinés à entraîner en rotation
lesdites tiges à une vitesse commandée et dans
le sens des aiguilles d’une montre ou le sens
inverse des aiguilles d’une montre; et
- des moyens destinés à déplacer verticalement
lesdites tiges à une vitesse commandée.

4. Equipement de rainurage selon l’une quelconque
des revendications 1 à 3, dans lequel lesdits moyens
destinés à déplacer lesdits moyens de coupe com-
portent des moyens de liaison mécanique (72) ayant
une première extrémité reliée auxdits moyens de
coupe et une deuxième extrémité reliée de manière
cinématique aux tiges inférieures de telle sorte que
lesdits moyens de coupe sont dans leur position
écartée lorsque lesdites tiges sont entraînées en ro-
tation dans un premier sens et dans leur position
rétractée lorsque lesdites tiges sont entraînées en
rotation dans le deuxième sens.

5. Equipement de rainurage selon l’une quelconque
des revendications 1 à 4, dans lequel lesdits moyens
de coupe sont déplacés, entre leurs positions rétrac-
tée et écartée, dans un plan sensiblement perpen-
diculaire à l’axe longitudinal de l’ensemble déplaça-
ble.

6. Equipement de rainurage selon l’une quelconque
des revendications 1 à 5, dans lequel lesdits moyens
destinés à créer une force de friction comprennent
au moins deux plaques entraînées mobiles (80) rap-
pelées par deux moyens de rappel.

7. Equipement de rainurage selon la revendication 4,
dans lequel lesdits moyens de liaison mécanique
comportent :�

- un tube d’entraînement (68) fixé sur lesdites
tiges;
- un tube entraîné (78) monté autour dudit tube
d’entraînement;
- un élément de support (74) destiné à supporter
lesdits moyens de coupe en ayant une première
extrémité fixée sur ledit tube d’entraînement,
lesdits moyens de coupe étant fixés sur ledit élé-
ment de support dans un emplacement distinct
de ladite première extrémité;
- un support d’entraînement (70) fixé sur ledit
tube d’entraînement;
- un élément de levier (72) ayant une première
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extrémité montée de façon pivotante à l’extré-
mité dudit support et une deuxième extrémité
montée de façon pivotante sur ledit élément de
support dans un emplacement distinct de ladite
première extrémité.

8. Equipement de rainurage selon la revendication 7,
comportant en outre deux supports entraînés (77)
fixés sur ledit tube entraîné (78) et deux plaques en-
traînées (80), chaque plaque entraînée étant mon-
tée à l’extrémité d’un support entraîné (77) au moyen
de ressorts de rappel.

9. Equipement de rainurage selon l’une quelconque
des revendications 1 à 8, dans lequel lesdits moyens
de coupe (52, 54) sont constitués par un élément de
coupe dont l’extrémité active a en section verticale
la forme du profil de la rainure devant être taillée
dans la surface du forage.

10. Equipement de rainurage selon l’une quelconque
des revendications 1 à 9, dans lequel lesdits moyens
de coupe (52, 54) comportent deux éléments de cou-
pe diamétralement opposés.
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