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(54) Method for simultaneous handling and loading of drilling rods and casings by means of two

independent rotaries

(57)  Method for simultaneous handling and loading
of drilling rods and casings by means of a machine
equipped with two independent rotaries (1 and 2), slida-
bly mounted, independent of one another, on the mast
(9) of the machine; there being positionable alongside
the mast (9) the loader (3) for loading rods (7) and casings
(8), there being applied on the mast (9), at the bottom
end, three vices (4, 5 and 6), designed for unscrewing/
screwing the rods (7) and casings (8); the method is char-
acterized by the following operations carried out in suc-
cession:

a) operation of loading the rods/casings to carry out drill-
ing in the earth down to the desired depth;

b) operation of extraction of the battery of the rods, in-
cluding the starting rod provided with the bit, and the cas-
ings that contain them, setting them resting in the loader,

this operation being carried out in the following steps,

namely: the first step b1) of extraction and arrangement

of the rods (7) in the loader, and the second step b2) of

extraction and arrangement of the casings (8) in the load-
er.
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Description

[0001] The present invention relates to a method for
simultaneous handling and loading of drilling rods and
casings by means of two independent rotaries.

[0002] The equipment is based upon the possibility,
due to the capacity for sliding throughout the length of
the mast of the two, top and bottom, rotating end pieces,
of performing the monoeuvre of loading of a drilling bat-
tery made up of rods and casings for drilling a hole in the
earth and its subsequent recovery to bring the battery
itself back into a resting condition in the automatic loader.
[0003] Forhandlingthe rodsandrods/casingsinearth-
drilling machines, the following equipmentis mainly used:
loaders, articulated cranes, mixed systems of cranes plus
gripping accessories or winch end pieces.

[0004] The equipment consisting of loaders may be of
the following types:

a. rack loaders, with possibilities of stocking rods or
rods and casings on the mast and with hydraulic ma-
nipulating gripper that picks the rod up off the rack
and positions it at pile centre;

b. revolver loaders, with possibilities of stocking rods
or rods and casings on the mast and with a system
for hydraulic rotation of the supporting arm or jib of
the loader that picks the rod up from the rack and
positions it at pile centre;

c. simplified-rack loaders: in some machines for dig-
ging wells the rack is fixed to the mast, and the rotary,
provided with lateral displacement, moves to pick
the rod up; the advantage lies in the fact that the
manipulator is not required, and the limit is repre-
sented by the fact that the rods can be just a few,
two or three at the most;

d. well-rack loaders: in well-drilling machines the
rack is located on the basic machine and an arm
picks the rod and sets it aligned (larger number of
rods, more complex system).

[0005] As compared to the use of double loaders or
single loaders for rods and single loaders for pipes or of
both types of loaders of the revolver type considerable
reductions in terms of weights and volumes are obtained,
as well as a greater simplicity of manoeuvre.

[0006] Forthe above and further purposes that will be
more clearly understandable from what follows, the in-
vention proposes a method for simultaneous handling
and loading of drilling rods and casings by means of two
independent rotaries according to Claim 1.

[0007] The method according to the invention will now
be described with reference to the annexed plates of
drawings, in which:

- Figure 1 illustrates an earth-drilling machine provid-
ed with the equipment that implements the method
according to the present invention;

- Figures 2 to 5 are schematic representations of the
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machine of Figure 1, which illustrate the sequence
of drilling, with simultaneous loading of rods and cas-
ings;

- Figures 6 to 9 show, once again schematically, the
sequence of extraction of just the rods; and

- Figures 10 to 13 show, once again schematically,
the sequence of extraction of just the casings.

[0008] Representedin Figure 1isthe machine accord-
ing to the invention. It basically has two rotaries 1 and 2
slidably mounted, independent of one another, on a mast
9.

[0009] Set alongside the mast 9 is a loader 3 for rods
7 and casings 8. As may be noted, the loader 3 is located
underneath the rotaries 1 and 2 when these are at their
top end of travel.

[0010] Atthe bottom, applied on the mast 9 are three ?
vices 4, 5, and 6, which are necessary, as will be seen,
for unscrewing the rods 7 and the casings 8.

[0011] We shall first consider the step of loading of the
rods/casings for carrying out drilling into the earth down
to the depth required. Reference will be made for this
first step to Figures 2 to 5. It may first of all be noted in
Figure 2 that the top rotary 1 and the bottom rotary 2 are
in the position at the top of the mast 9, and the loader 3
is brought onto the drilling axis of the rod 8.

[0012] InFigure 3, the tworotaries 1 and 2 are lowered
onto the loader 3 and made to rotate so as to screw a
rod to the top rotary 1 and the casing to the bottom rotary
2, the rod and casing being ready in the loader 3.
[0013] InFigure 4, the loader 3 is moved away, the rod
7 andthe casing 8 being left on the drilling axis suspended
from the respective rotaries.

[0014] In Figure 5, the rotaries 1 and 2 set the battery
constituted by the rod 7 and the corresponding casing 8,
screwed on the underlying rod 7’ and the corresponding
casing 8', in rotation and cause it to advance, thus drilling
into the earth.

[0015] As the battery sinks into the earth, it is neces-
sary to add on top of it another rod 7 with the correspond-
ing casing 8 so that, with the aid of the vices 4, 5, the
rotaries 1 and 2 are unscrewed from the rod and the
casing that project from the ground and can come up,
whilst the vice 6 withholds the casing 8. The cycle starts
again from the step illustrated in Figure 2 and is repeated
until drilling is completed.

[0016] Once drilling is completed, it is necessary to
extract the battery of rods, including the starting rod pro-
vided with the bit, and the casings that contain them,
setting them resting in the loader. This operation is per-
formed in two successive steps: a first step of extraction
of the rods 7 and their arrangement in the loader and a
second step of extraction of the casings 8 and their ar-
rangement in the loader.

[0017] The first of the two steps is represented in Fig-
ures 6 to 9. In Figure 6, it may first of all be noted that
the rotary 1 has come up together with the rotary 2, ex-
tracting a first rod 7 from the casing 8 and, with the aid
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of the vices 4, 5, and 6, has disconnected it from the
subsequent rods. The loader 3 sets itself back again on
the drilling axis to receive the rod 7.

[0018] InFigure 7, the rotary 1 has disconnected from
the rod, and the loader 3, which has received it, brings it
into the resting position.

[0019] InFigure 8, therotary 1is lowered together with
the rotary 2 and, setting itself in rotation, screws onto the
next rod 7, which is held stationary by the vice 5.
[0020] The rotary 1 can now come up together with the
rotary 2, whilst the unscrewing vice 4 loosens the next
joint, and the sequence returns to the step represented
in Figure 6, from which the cycle just described is repeat-
ed until all the rods, including the bit have been complete-
ly extracted.

[0021] InFigure9, the casing 8 is filled with a reinforce-
ment 10 and cement grout or whatever is envisaged in
the project. The rotary 1 is held up high so as not to
hamper access to the hole.

[0022] Therotary 2is preferably held up high to reduce
the encumbrance in the working area, facilitate the op-
eration of unscrewing, and protect it from any accidental
damage.

[0023] The operating sequence described in Figures
6 to 9 can, however, be performed also with the rotary 2
kept permanently in the bottom position. In this case, the
sleeve for connection of the rotary 2 to the casing must
be kept outside the vices 4 and 5.

[0024] Figures 10to 13 once again show schematically
the second phase of the operation of extraction of the
rods and the corresponding casings, namely, the phase
of extraction of just the casings 8.

[0025] In Figure 10, the rotary 1 is up and the rotary 2
is down, connected to the first casing 8. The rods 7 are
all on the loader 3.

[0026] In Figure 11, the loader 3 has been brought up
in alignment with the drilling rod, and the rotary 1 has
picked up a rod 7 so that the loader 3 can return into the
resting condition.

[0027] InFigure 12, therotary 2 has moved up, so coat-
ing the rod 7 with a casing 8 that is disconnected from
the subsequent casing 8’, which is withheld by the vice 6.
[0028] InFigure 13, the loader 3 receivesthe rod 7 and
the casing 8 in a coaxial position to set them in a resting
condition.

[0029] The sequence returns to the step illustrated in
Figure 10, and the cycle is repeated until all the rods 7
are in the loader 3 coated with the respective casings 8.

Claims

1. A method for simultaneous handling and loading of
drilling rods and casings by means of a machine pro-
vided with two rotaries (1 and 2), slidably mounted,
independent of one another, on the mast (9) of the
machine; there being positionable alongside the
mast (9) the loader (3) for loading rods (7) and cas-
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ings (8), there being applied on the mast (9), at the
bottom end, three vices (4, 5 and 6), designed for
unscrewing/screwing of the rods (7) and of the cas-
ings (8); the method being characterized by the fol-
lowing operations carried out in succession:

a) operation of loading of the rods/casings to
carry out drilling in the earth down to the desired
depth, wherein the following steps are carried
out in succession:

a1) the top rotary (1) and bottom rotary (2)
are in the position at the top of the mast (9),
and the loader (3) is brought onto the axis
of drilling of the rod (7);

a2) the two rotaries (1 and 2) are lowered
onto the loader (3) and made to turn so as
to screw, respectively, a rod (7) to the top
rotary (1) and the corresponding casing (8)
to the bottom rotary (2), the rod and casing
being ready in the loader (3) ;

a3) the loader (3) is moved away, leaving
the rod (7) and the casing (8) on the drilling
axis suspended from the respective rotaries
(1 and 2);

a4) the rotaries (1 and 2) set the battery,
constituted by the rod (7) and the corre-
sponding casing (8), screwed on the under-
lying rod (7°) and the corresponding casing
(8), inrotation and cause it to advance, thus
drilling into the earth;

ab) a further rod (7) with the corresponding
casing (8) is added on top with the aid of
the two top vices (4, 5), by means of which
the rotaries (1 and 2) are screwed off the
rod and off the casing that project from the
ground and can rise, whilst the bottom vice
(6) withholds the casing (7°);

ab6) the cycle from step a2 to step a5 is re-
peated until completion of the drilling oper-
ation;

b) operation of extraction of the battery of rods,
including the starting rod provided with the bit,
and casings that contain them, setting themrest-
ing in the loader, this operation being carried out
in the following steps, namely: the first step b1)
of extraction and arrangement of the rods (7) in
the loader, and the second step b2) of extraction
and arrangement of the casings (8) in the loader;
the step b1) of extraction and arrangement of
the rods (7) in the loader consisting in succes-
sion of the following steps:

b1a) the top rotary (1) is made to come up
together with the bottom rotary (2), extract-
ing a first rod (7) from the casing (8), which,
with the aid of the vices (4, 5 and 6) has
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disconnected it from the subsequent rods;

the loader (3) goes back onto the drilling
axis to receive the rod (7);

b1b) the top rotary (1) is disconnected from

the rod (7), and the loader (3), which has &
received it, brings itinto the resting position;

b1c) the top rotary (1) is lowered together
with the bottom rotary (2) and, setting itself

in rotation, screws onto the next rod (7),
which is held stationary by the intermediate 70
vice (5);

b1d) the top rotary (1) goes up, together with

the bottom rotary (2), whilst the top un-
screwing vice (4) loosens the next joint;

b1e) the cycle from step b1ato stepbldis 15
repeated until complete extraction of all the
rods, including the bit;

the step b2) of extraction and arrangement of
the casings (8) in the loader consisting in suc- 20
cession of the following steps:

b2a) the top rotary (1) is positioned at the

top and the bottom rotary (2) at the bottom,
connected to the first casing (8); 25
b2b) the loader (3) is brought into alignment

with the drilling axis, and the rotary (1) picks

up a rod (7) so that the loader (3) can go
back into the resting position;

b2c) the bottom rotary (2) is raised, thus 30
coating the rod (7) with a casing (8), discon-
nected from the next casing (8’), which is
withheld by the bottom vice (6);

b2d) the loader (3) receives the rod (7) and

the casing (8) in a coaxial position to bring 356
them into a resting condition;

b2e) the cycle from step b2a to step b2d is
repeated until all the rods (7) are in the load-

er (3), coated with the corresponding cas-
ings (8). 40

The method according to Claim 1,

characterized in that, following upon step b1e), the
casing (8), connected to the bottom rotary (2), is filled

with a reinforcement (10) and cement grout or what- 45
ever is envisaged in the project.

The method according to Claim 1,

characterized in that in steps b1a to b1e the rotary
2 is held permanently in a bottom position. 50
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