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@) Pile driving apparatus.

@ A pile driving apparatus comprises a base frame
1 having a platform 3 for supporting ballast 5. The
base frame 1 is equipped with a levelling device 7.
The pile driving apparatus comprises a column 11
positioned perpendicular with respect to the base
frame and supported by steel supports 13. At the
top of the column 11 is provided a lifting point 17. A
pile loading device consists of a cradle arm 19 which
is pivotally mounted at point 21 to the base frame 1
at the lower end of the column 11. A hydraulic jack
23 is operative for moving the cradle arm for loading
piles to the device. A hydraulic piston 29 bears a
@Nload onto a jack thrust plate 33, which plate is
<connected to a transmission plate 35 by means of a
Lo shaped plate 77. The higher end of the transmission
INplate is rigidly connected to a pile thrust plate 39
means of another shaped plate 41. The column 11
I\has a web portion 43 which is provided with an
M eclongate slit so that when the hydradlic piston 29
urges downwardly against the thrust plate 33 cor-
) responding downward thrust is applied to the trans-
mission plate 35. The enables piles having a length
msubstantiaﬂy the same as the column 11 to be driven
into the ground.
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PILE DRIVING APPARATUS

This invention relates to pile driving apparatus,
in particular to jack piling systems.

Jack piling apparatuses are usually confined to
situations where piles must be driven into the
ground and no significant vibration and noise is
permitted. Several pile driving apparatuses have
been proposed in the past. Several are discussed
in "Pile Design and Construction Practice”, third
edition by M J Tomlinson, published in 1987.

Previously used jack piling apparatuses employ
the use of a jack which bears down directly onto
the top of the pile to be driven into the ground.
These systems are frequently referred to as "jack-
in piling systems™. These systems are mainly used
for underpinning foundations, but owing to their
relative complexity, are not competitive with con-
ventional piling systems and so are seldom used in
new pile foundation works.

One previously used jack piling apparatus in-
volves inserting a jack betveen the foundations to
be underpinned and the top of the pile to be driven
into the ground. In this kind of system, the founda-
tions themselves provide the reaction force to the
jacking.

These systems are subject {0 many disadvan-
tages. In particular, the set up and positioning of
the pile, and mobilization of the Kentledge or bal-
last to provide the reaction is slow. Generally, a
hydraulic jack is used, but are restricted to shorter
strokes. This means that extensive use of dolly
sections is required, at least six times to jack down
one section of the pile. Moreover short and stout
pile sections must be used, which means that the
apparatus is only really suitable for larger bearing
capacity piles (such as 40 tonnes.above working
load).

These systems are also disadvantageous in
that the extension pile procedure is slow, and the
joining of consecutive piles together, frequently
done by welding, is inefficient.

Such jack-in piling systems can only install two
pile positions per working day. This makes such
jack-in piling systems uneconomical for extensive
use even in the present pile foundation market.

it is an aim of the present invention to provide
a pile driving apparatus which overcomes the
aforementioned disadvantages.

According to the present invention, there is
provided a pile driving apparatus comprising: jack
means for exerting a pile driving force in one
direction onto a pile to be driven via transmission
means; and reaction means for providing a reaction
farce to the pile driving force; wherein the longitudi-
nal axis of the pile lies substantially parallel to but
spaced apart from the one direction, and the irans-
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mission means is configured to transmit the driving
force from the one direction to the pile thereby
enabling at least a part of the jack means to extend
alongside the pile.

The pile driving apparatus preferably includes
a column for receiving the pile along its length on
one side thereof, the length of the pile substantially
corresponding to the length of the column.

The jack means may be fixed to one end of the
column on the side of the column which is opposite
from the side receiving the pile.

The transmission means may comprise a first
thrust member for receiving a piston of the jack
means, a second thrust member for urging against
the free end of the pile, and a transmission mem-
ber which links the first and second thrust mem-
bers via an aperture extending along the length of
the column.

The piston of the jack means is preferably
capable of pushing the first thrust member along
substantially half of the length of the column in a
single stroke, thereby permitting driving of the pile
in two strokes of the jack means.

A base frame is aitached towards the lower
end of the column, and comprises support means
for supporting the apparatus, and ievelling means
for levelling the base and ensuring the column is at
least substantially vertical.

The base frame is preferably arranged to sup-
port ballast or Kentledge for providing the reaction
force to the pile driving force, the reaction force
being transmitted between the ballast or Kentledge
and the jack means via the column.

The column may be in the form of a steal "H"
cross-sectional column.

According to the present invention, there is
further provided a base frame for a jack piling
apparatus, the base frame comprising support
means for supporting a pile to be driven into the
ground, and. supporting a jack means for driving
the pile into the ground, and for supporting ballast
or Kentledge for providing a reaction force to the
jack means, wherein the base frame includes level-
ling jacks operative to adjust the base frame so
that the pile can be made to be substantially verti-
cal.

The base frame is constructed so as to be
sufficiently stiff to resist distortions due to the reac-
tion force which occurs during pile driving.

According io the present invention, there is
provided a pile loading device for loading piles into
a pile driving apparatus, the pile loading device
comprising an elongate cradle which is pivotally
connectable to the apparatus so that the cradle can
be moved beiween horizontal and vertical posi-
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tions, and a jack for moving the cradle about the
pivotal point, wherein the cradle is configured to
receive a pile when in the horizontal position, and
to be moved into a vertical position by means of
the jack thereby enabling positioning of the pile for
driving into the ground.

The loading device is preferably provided with
means for guiding the end of the pile closest to the
pivotal end of the cradle for locating it with the
exposed end of the previously driven pile.

The pile loading device is also configured for
placing a dolly onto a partially driven pile.

The guiding means may be adjustable to ac-
commodate different pile profiles.

The pile loading device and/or base frame may
be incorporated into the pile driving apparatus as
defined hereinbefore.

Embodiments of the invention may include a
jointing apparatus for connecting adjacent piles end
to end, and for restraining relative movement be-
tween the piles in the 3 degrees of rotational mo-
tion, and the 3 degrees of translational motion.

According to the present invention, there is
provided a jointing apparatus preferably comprises
a plate having a cross-section corresponding sub-
stantially to that of the pile to be driven, bonding
means extending from one side of the plate around
which the pile is cast thereby enabling bonding of
the plate to the pile, and a channel formed in the
plane of the plate and for receiving a leg of a
substantially "C" or "U" shaped clip such that
there can be no relative movement between the
clip and the plate.

The other leg of the clip can be received by a
corresponding ressess of a corresponding plate
cast into another pile. Positioning of the plate clip
in this way joins the piles and prevents relative
movement therebetween.

A plurality of channels may be formed in end
plate for receiving a corresponding number of clips
thereby providing extra security against relative
movement between adjacent piles.

The pile driving apparatus of the present inven-
tion, which may include the base frame and/or the
pile loading device, may be suspended from or
attached to a mobile crane.

Instead of mounting the apparatus on a base
frame, the apparatus may be mounted onto a mo-
bile base machine which has sufficient weight to
provide the reaction force as shown in Fig. 5.

Embodiments of the present invention provide
significant advantages over previously used jack-in
pile driving systems.

A significant advantage is afforded by the pile
driving apparatus of the present invention owing to
the indirect application of the driving force from the
jack means to the pile.

The advantages are as follows: a smaller but
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longer pile element having a pile bearing capacity
ranging from 10 to 40 tonnes (working load) can be
driven; the ballast or Kentledge can be simply and
quickly mobilized; the pile extension procedure can
be carried out quickly without much manual labour;
piles may be joined together simply and inexpen-
sively; the hydraulic jack can install the section of
pile by only two stokes thereby reducing the num-
ber of dolly usages (this leads to a speeding up of
the overall pile driving process); and since at least
a part of the jack means is arranged to extend
alongside the pile, the length of the pile element
can correspond to the available headroom, which in
turn leads to a greater stability during driving of the
pile.

Embodiments of the present invention thereby
enable longer jacking strokes and a faster piling
extension procedure. Embodiments of the invention
can install about 20 pile positions in a working day.

Embodiments of the present invention are
therefore cost competitive with other existing pile
systems which are not generally designed for un-
derpinning works. Moreover, embodiments of the
present invention do not preclude the use of twin or
multiple hydraulic jack assemblies for providing the
pile driving force.

Embodiments of the present invention may be
used for pre-stressed concrete pile elements of
various cross-sectional shapes, for example, trian-
gular, "V" shaped square, round, hexagonal or
tubular. Pre-stressed concrete pile elements are
preferably pre-tensioned using a single pre-stress-
ing wire along the central [ongitudinal axis of the
pile. Several pre-stressing wires can also be used.
Piles of 125 mm to 225 mm in lateral dimension
may be used.

Embodiments of the invention enable use of
pre-siressed concrete pile elements having effec-
tive pre-stress of less than 2 MPa. Piles made of
other materials such as timber or steel may also be
driven into the ground using embodiments of the
present invention. Lengths of pile elements may,
for example be between 3 and 6 metres long.

The invention will now be further described by
way of example with reference to the accompany-
ing drawings, in which:

Figure 1 is a sectional plan view taken along
the lines A-A (of Figure 2) of an embodiment of the
present invention;

Figure 2 is a sectional side elevation taken
along the lines B-B of Figure 1;

Figure 3 is a detailed sectional plan view of
part of the embodiment of the present invention;

Figure 4 is a part sectional side elevational
view of the embodiment taken along the lines B-B
of Figure 3;
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Figure 5 is a schematic view of an embodi-
ment of the invention supported by a mobile base
machine;

Figure 6 illustrates an embodiment of the
invention mounted on a static base frame which is
positioned using a mobile crane; and Figures 7a
and 7b respectively show plan and side elevationali
views of a clip for clipping adjacent piles together.

Figures 1 and 2 illustrate an embodiment of the
invention which comprises a base frame 1 having a
platform 3 for supporting ballast or Kentledge 5.
The base frame 1 is preferably constructed of steel
sections or steel plates which are sufficiently stiff to
prevent any significant distortions occurring when
the reaction force is applied during pile instaliation.

The base frame 1 is equipped with a levelling
device in the form of jacks 7 positioned at each
corner thereof. Each jack 7 can be adjusted in-
dependently of one ancther so as to ensure that
the base frame lies substantially horizontaily, and
in particular, to ensure that a pile 8 (see Figure 3)
to be driven into the ground is vertical with respect
to the ground.

The Kentledge or ballast may be weights total-
ling 40 tonnes. One 10 tonne weight 9 may be
positioned at each corner of the base frame 1
above a jack 7.

The pile driving apparatus comprises a column
11 positioned substantially perpendicular with re-
spect to the base frames 1, and supporied ‘in posi-
tion by means of steel supports 13. Bracing mem-
bers 15 are provided on the base frame 1 in order
to enhance the stiffness of the apparatus.

The column 11 will be described in detail be-
low with reference to Figures 3 and 4. At the top of
the column 11 is provided a lifting point 17 which
can be attached to the hook of, for example, a
mobile crane thereby enabling positioning of the
apparatus.

The apparatus includes a pile loading device
which consists of a cradle arm 19 which is pivotally
mounted at point 21 to the base frame 1, at the
lower end of the column 11. A hydraulic jack 23 is
positioned on the base frame 1 and comprises a
hydraulic piston 25 which is connected to the cra-
dle arm 19. The operation of the cradle arm will be
discussed below.

Figures 3 and 4 illustrate the column 11 of the
pile driving apparatus in more detail. The column
11 is construcied of a steel "H" profiled column
which is of sufficient strength to transmit the reac-
tion force from a jack means io the Kentledge. The
jack means is in the form of a hydraulic cylinder 27
and a hydraulic piston 29. The hydraulic cylinder
27 is fixedly attached to the top end of one side of
the column 11, This side of the column 11 forms a
hydraulic jack compartment of the pile driving ap-
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paratus.

The other side of the column 11 forms the pile
compartment 31 of the pile driving apparatus. The
pile compartment 31 receives the pile 8 for driving
into the ground.

A transmission means transmits the pile driving
force from the hydraulic cylinder 27 to the pile 8
contained in the pile compartment 31. The trans-
mission means comprises a jack thrust plate 33
onto which the driving load of the hydraulic piston
29 bears. The jack thrust plate 33 is rigidly con-
nected to a transmission plate 35 by means of a
shear plate 37 which is welded onto the fransmis-
sion plate. The higher end of the transmission plate
35 is rigidly connected to a pile thrust plate 39 by
means of another shear plate 41. The web portion
43 of the column 11 is provided with an elongate
slit running along the longitudinal length thereof for
accommodating the transmission plate 35 and for
permitting the transmission plate to move along the
length of the column 11. As can be seen from
Figure 4, when the hydraulic piston 29 urges down-
wardly against the jack thrust plate 33 in the direc-
tion of arrow A, a corresponding downward thrust is
transmitted via the transmission plate 35 io the pile
thrust plate 39.

The configuration of fransmission means is
such that the hydraulic cylinder 27 and the hydrau-
lic piston 29 can extend alongside the pile to be
driven into the ground. Consequently, piles having
a length substantially corresponding to the height
of the column 11 may be driven into the ground
with embodiments of the present invention.

In order to enhance the stiffness of the column
11, stiffener plates 45 are welded along the length
of the web portion 43 of the column 11. In the
hydraulic jack compartment of the column 11, there
is provided a channel section 47 which acis as a
guide for the transmission plate 35. The channel
section 47 also reduces the possibility of the irans-
mission means twisting within the slit formed in the
web portion 43.

The pile thrust plate 39 has a cross-section
which corresponds to the cross-section of the pile
8. This thrust plate 39 makes contact with the pile
to be driven into the ground.

The hydraulic piston 29 is capable of extending
to substantially half the length of the pile 8, thereby
driving half the length of the pile into the ground in
one stroke.

This embodiment is provided with the pile
loading device which comprises the cradle arm 19
which is pivotally mounted at the point 21 to the
base frame 1 at the lower end of the column 11.
The operation of the pile loading device is as
follows.

The cradle arm 19 is lowered, by means of the
hydraulic jack 23 and piston 25, into a horizontal
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position as illustrated in Figure 2. The pile element
8 is then lifted and placed horizontally onto the
cradle arm 19 either manually or by crane. The
hydraulic jack piston 25 then retracts causing the
cradle arm 19 to swing into a vertical position
together with the pile element to be loaded into the
pile compartment 31 of the column 11. A guide 49
is provided on the cradle arm 19 which ensures
that the lowermost end of the pile element is cor-
rectly located above the correct position on the
ground, or if the pile element is an extension pile,
the adapter 49 ensures that the lowermost end of
the pile extension accurately locates with the top of
the pile element already driven into the ground.

The guide 49 may be adjusted to accommo-
date piles of different profiles and sizes.

Figure 5 illustrates the pile driving apparatus of
the present embodiment mounted on a mobile
base machine 50. The pile driving apparatus may
be transported by the mobile base machine 50 as
illustrated in Figure 5. The column 11 is supported
on the mobile base machine 50 by means of a
steel hollow section column 51 which is pivotally
supported at a point 53 of the mobile base ma-
chine 50. The pile driving apparatus can be de-
ployed by means of the hydraulic arm 55. During
deployment, the mobile base machine 50 can be
stabilized by means of a stability jack 57.

Figure 6 illustrates the pile driving apparatus
mounted on a static base frame which is positioned
using a mobile crane 52. The mobile crane aiso
loads the Kentledge onto the base frame. The
column 11 is suspended from the mobile crane 52
by means of a hook attached to the lifting point 17
of the column 11. The horizontal positioning of the
base frame 1 can be conirolled by means of a
position control attachment 59 which can be con-
frolled by the mobile crane 52.

The installation of piles by the embodiment of
the invention will be described as follows.

The mobile base machine or crane may be

capable of lifting a 10 tonne load. The bearing
capacity of the pile may be 16 tonnes working
load, and the pile length per element may be 5
metres. During installation, the column 11 and base
frame 1 are first lifted into place and positioned
over the desired location. The four 10 tonne Kent-
ledge pieces are then lifted and placed into posi-
tion on the base frame 1 o form the Kentledge.
Levelling of the base frame 1 can then take place
in order to ensure that the column 11 is vertical.

While this is being done, the cradie arm 19 is
lowered to the horizontal position in order to re-
ceive the pile element. The hydraulic jack 23 and
25 then lifts the cradle arm 19 and pile element
into the pile compartment 31, and the pile thrust
plate 39 is located on the top end of the pile.

The hydraulic cylinder and piston 27 and 29
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can then drive the pile element, via the indirect
jacking force method of the invention until, for
example, half of the pile element is driven into the
ground. The hydraulic piston 29 can then be re-
tracted to its original position when the loading of
the pile took place. During retraction of the piston
29, the cradle arm 19 is again lowered to the
horizontal position in order to receive a steel dolly.
The cradle arm 19 then lifts the dolly (not shown)
into the pile compartment 31 with the dolly end
resting flat on the half embedded pile element.

The hydraulic piston 29 is then activated again
and the dolly pushes the remaining half of the pile
element downwards. The cradle arm 19 can then
be used to remove the dolly and further extension
pile elements can then be driven into the ground
using the above procedure. ’

Once the required pile penetration or bearing
capacity has been reached, any pile elements pro-
truding from the ground can be cut by means of an
appropriate special cutter. The Kentledge can then
be unloaded from the base frame and the appara-
tus then lifted to another pile position for repeat
procedures.

Adjacent ends of extension piles may be con-
nected together by means of the "clip in" jointing
system of the present invention. An example of
such a jointing system will be described below.

Figures 7a and 7b illustrate an embodiment of
clip-in jointing system according to the present
invention. The jointing assembly comprises a sub-
stantially "V*"-shaped or triangular shaped plate 61
having the same cross-section as the pile element
to be driven into the ground. A recess 63 is formed
on each of the three sides of the plate 61 for
receiving a linking portion 85 of a substantially "U"
or "C" shaped clip 67. A plate 69 is welded {o the
plate 61 at each of the recess points 63, and
provides a channel 71 or hole for receiving a leg 73
of the clip 67. A bonding bar 75 is welded to each
of the plates 69.

The end of the concrete pile is cast around the
bonding bars 75 thereby securely bonding the
plate 61 to the pile element.

Tensile stress resultants are transferred from
the concrete pile element to the bonding bars 75
by interface bond. These siresses are in turn trans-
ferred through the channel shaped plate 69 and the
V-shaped or triangular shaped plate 61 which have
been welded to the bonding bars 75. Through
contact stresses, the tensile stress resultants are
transferred via the clip 67 to the adjacent pile end
of similar construction.

For compressive stress resuliants, " these
stresses are transferred through direct contact
siresses between the V-shaped plate 61 of adja-
cent pile elements.

During installation of pile elements, as soon as
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the two pile elements have been positioned end to
end, the two legs 73 of the clip 67 can be simply
and easily inserted into the channels 71.

The clip 67 is slightly profiled during manufac-
ture to provide a slight interference or press fit
during insertion at the joint.

Three or more clips 67 are positioned in order
to rigidly secure the pile end together thereby
restraining relative movement therebetween in each
of the 6 degrees of freedom (ie 3 rotations and 3
transiations).

The advantages afforded by embodiments of
the present invention can be contrasted with estab-
lished jack-in pile systems as follows.

Existing jack-in pile systems are restricted to
relatively short pile elements, typicallty of 0.76 to
1.2 metres in length owing to the ability of the pile
element to be manoeuvred by human strength.
This leads to a large number of joints being re-
quired to instal a pile. Embodiments of the inven-
tion enable the use of relatively long pile elements,
typically 3 to 8 metres in length since the pile can
be manipuiated by the machinery instead of relying
on human effort. Also, fewer joints are required.

Also in embodiments of the invention, mod-
erate side dimensions of piles may be employed,
for example, 100 mm to 200 mm, whereas in
established systems 300 mm? precast concrete
piles are used.

In existing systems, the existing foundation is
often used fo provide the reaction for the jacking
forces. However, embodiments of the invention en-
able Kentledge to be placed on a mobile machine
or on the base frame of the apparatus itseif. The
Kentledge can easily be moved to a new position
where required, and is not restricted to the position
of the existing foundations.

Embodiments of the invention are also advan-
tageous in that they permit a long stroke of the
jack, for example, 1.5 to 4 metres thereby enabling
an entire pile element to be installed in two strokes.
In contrast, conventional systems have a short jack
stroke of, for example, 0.25 meires thereby requir-
ing a muitiple number of strokes required to instail
a single pile element.

Embodiments of the invention may incorporate
the clip-in jointing system described hereinabove
which enables the joints of adjacent piles to be
established speedily. This contrasts with prior art
arrangements wherein precast concrete elements
are bonded together by inserting short steel bars
into the longitudinal central hole, and subsequently
grouting them with cement.

Embcdiments of the present invention enable
full use of the available headroom, the headroom
correspending substantially to the length of each
pile element to be used. For example, a 3 metre
length of pile element may be installed in the
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headroom of only 3.1 metres. This contrasts with
the prior art in which working headroom is required
to accommodate both the length of the pile ele-
ment and the hydraulic jack plus any packing. For
example, a working headroom of about 1.8 metres
enables instailation of only a 1.2 metre length of
open-ended steel tube.

Another difficulty with prior art arrangements is
that the hydraulic jack and packing must be re-
moved before another pile element can be added
to the previous element already jacked into the
ground. The jack is then put into position. In con-
trast, in embodiments of the invention the hydraulic
jack 27 and 29, remains in position until the entire
pile is installed to a required depth or bearing
capacity.

Prior art arrangements are restricted for use in
underpinning existing foundations. However, em-
bodiments of the invention make it competitive to
be used for new building foundations. Embodi-
ments of the invention are not only cheaper and
faster when used for underpinning existing founda-
tions, but they will find substantial use for new
foundations and are not restricted to underpinning
existing foundations.

Embodiments of the invention also enable the
use of twin or multiple hydraulic jacks to be used

. for providing the jacking force.

Claims

1. A pile driving apparatus characterized by
jack means (27, 29) for exerting a pile driving force
in one direction onto a pile (8) to be driven via
transmission means (33, 35, 39), and reaction
means (5) for providing a reaction force to the pile
driving force; wherein the longitudinal axis of the
pile (8) lies substantially parallel to but spaced
apart from the one direction, and the transmission
means (33, 35, 39) is configured to transmit the
driving force from the one direction to the pile (8)
thereby enabling at least a part of the jack means
(27, 29) to extend alongside the pile (8)

2. A pile driving apparatus according to claim
1, characterized by a column (11) for receiving the
pile (8) along its length on one side thereof, the
length of the pile (8) substantially corresponding to
the length of the column (11)

3. A pile driving apparatus according to claim 1
or claim 2, characterized in that the jack means
(27, 29) is fixed to one end of the column (11) on
the side of the column which is opposite from the
side receiving the pile (8)

4. A pile driving apparatus according to claim
1, 2 or 3, characterized in that the transmission
means comprises a first thrust member (33) for
receiving a piston (29) of the jack means, a second
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thrust member (39) for urging against the free end
of the pile (8), and a transmission member (35)
which links the first and second thrust members by
an aperture extending along the length of the col-
umn. (11).

5. A pile driving apparatus according to claim
4, characterized in that the piston (29) of the jack
means is capable of pushing the first thrust mem-
ber (33) along substantially half of the length of the
column (11) in a single stroke, thereby permitting
driving of the pile (8) in two strokes of the jack
means.

6. A pile driving apparatus according to any
one of the preceding claims, characterized by a
base frame (1) attached towards the lower end of
the column (11) which base frame (1) comprises
support means for supporting the apparatus, and
leveliing means (7) for levelling the base and en-
suring the column is at least substantiaily vertical.

7. A pile driving apparatus according to claim
8, characterized in that the base frame (1) is ar-
ranged to support ballast (5) or Kentledge for pro-
viding the reaction force to the pile driving force,
the reaction force being transmitted between the
ballast (5) or Kentledge and the jack means (27,
29) via the column (11).

8. A pile driving apparatus according o any
one of the preceding claims, characterized by a
pile loading device comprising an alongate cradle
(19) which is pivotally connectable (at 21) to the
apparatus so that the cradle (19) can be moved
between horizontal and vertical positions, and a
jack (23) for moving the cradle (19) about the
pivotal point (21), wherein the cradle (19) is config-
ured to receive a pile (8) when in the horizontal
position, and to be moved into a vertical position
by means of the jack (23) thereby anabling posi-
tioning of the pile (8) for driving into the ground.

9. A pile driving apparatus according to claim
8, characterized by means (49) for guiding the end
of the pile (8) closest to the pivotal end of the
cradle (19) for locating it with the exposed end of
the previously driven pile.

10. A pile driving apparatus according to any
one of the preceding claims, characterized in that
the column (11) comprises a channel section (47)
extending lengthwise the column (11) and acting as
a guide for the transmission means (35).

11. A pile driving apparatus according to any
one of the preceding claims, characterized in that
the apparatus is mounted on a mobile base ma-
chine (50) with the column (11) supported by a
further column (51), having its lower end pivotally
connected to the mobile base machine (50), said
machine comprising means (55) for pivoting said
further column (51) between a horizontal transport
position and a vertical working position.
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