
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

0 
97

8 
62

8
A

2
*EP000978628A2*
(11) EP 0 978 628 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
09.02.2000 Bulletin 2000/06

(21) Application number: 99113660.7

(22) Date of filing: 14.07.1999

(51) Int Cl.7: E21B 19/14, E21B 19/15

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 06.08.1998 IT TO980687

(71) Applicant: SOILMEC S.p.A.
47023 Cesena, Forli (IT)

(72) Inventor: Riva, Giovanni
16035 Rapallo (GE) (IT)

(74) Representative: Lotti, Giorgio et al
c/o Ing. Barzanò & Zanardo Milano S.p.A.
Corso Vittorio Emanuele II, 61
10128 Torino (IT)

(54) Equipment for stowing and handling rods used in drilling rigs

(57) Equipment (8) for stowing and handling rods (5)
used in drilling plants presenting a service well (7) for
removing and placing the individual rods (5), and a con-
trol unit(8) for moving the rods (5) suitable for moving
the rods from and to the service well (7) itself, and pre-
senting, in turn, a preassembled tiltable loader which is

able to move between a flat working position and a
raised working position in order to arrange the rods (5)
on an upright (B) of said service well (7); said equipment
also presents a sliding positioning device (21) which is
associated with the tiltable loader (13) in order to posi-
tion each rod (5) in a set-up working position at a deter-
mined height along the upright (B) of the service well (7).
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Description

[0001] The present invention refers to equipment for
stowing and handling rods for use in drilling plants.
[0002] Generally, equipment for stowing and handling
rods for use in drilling plants of well-known types com-
prises a drilling tower; a driving head supported by the
tower itself; at least one container for the rods, and a
control unit for moving the rods, which is suitable for re-
ceiving the rods from the container, and is also suitable
for moving the rods themselves from a loading working
position, in which the rods are horizontally arranged,
and a vertical screwing position, in which the rods are
vertically arranged do that they can be screwed onto the
driving head.
[0003] As far as the kind of equipment for stowing and
handling as described above is concerned, the above
mentioned lifting means comprises a beam for moving
the rods which is frontally mounted to the drilling tower
in order that it may rotate around a horizontal rotating
axis, and a screwing device of the rods supported by the
beam in order to block the rods in relation to the beam
itself.
[0004] The equipment described above suffers from
certain drawbacks due to the time needed to prepare
the equipment itself, this relates in particular to the time
necessary to prepare the equipment for working condi-
tion, which is very long. Another drawback results from
the fact that it is practically impossible to regulate the
height of the rods in their vertical screwing working po-
sition unless the height of the entire control unit for mov-
ing the rods is regulated. This means, furthermore, that
it is impossible to carry out screwing and/or unscrewing
operations as far as the rods are concerned with the
driving head at a height near to the handling plane.
[0005] The aim of the present invention is to realise
equipment for stowing and handling rods for use in drill-
ing plants, which does not only permit the resolution of
the drawbacks described above in a simple and eco-
nomic fashion, but also results in greater flexibility
[0006] According to the present invention equipment
for the stowing and handling of rods for use in drilling
plants will be realised comprising a service well for re-
moving and placing individual rods, and a control unit
for moving the rods suitable for moving the rods from
and to the service well itself, and comprising tiltable
means which can move between a flat working position
and a raised working position in order to arrange the
rods on an upright of the said service well, the equip-
ment being characterised by the fact that the said tiltable
means are preassembled tilting means which can be lat-
erally installed to the service well, and comprise a sup-
port beam which can tilt around a rotating axis, and po-
sitioning means associated to the beam itself in order to
position each individual rod in a set-up working position
at least along the said upright.
[0007] The invention will now be described with refer-
ence to the attached drawings, which illustrate a non-

limiting embodiment of the equipment, in which:

Figure 1 illustrates a lateral elevation of a
preferred embodiment of equip-
ment for stowing and handling ac-
cording to the present invention in
two different respective working
positions;

Figure 2 is a plan view, with some parts re-
moved for reasons of clarity, of a
detail of the equipment shown in
Figure 1;

Figure 3 is a lateral elevation of the equip-
ment shown in Figure 1; and

Figures 4 and 5 illustrate the equipment shown in
Figure 1 in another working condi-
tion.

[0008] With reference to Figures 1 and 2, the number
1 indicates a drilling plant, in its entirety, which is suitable
for excavating boreholes (not illustrated).
[0009] The drilling plant 1 comprises a drilling tower
3 and a driving head 4 for the screwing of drilling rods
5 or casing pipes 5a (Figures 4 and 5), and a quadrilat-
eral articulated device, which is interposed between the
tower 3 and the head 4, and is suitable not only for per-
mitting the head 4 to slide along the tower 3, but also for
permitting the movement of the head 4 itself from an op-
erating working position, in which the head 4 is arranged
on an upright A of the above-mentioned borehole, and
a handling working position, in which the head 4 is ar-
ranged on an upright B of a service well 7 which is lat-
erally arranged to the borehole itself.
[0010] The drilling plant 1 also comprises equipment
8 for stowing and handling the rods 5, which comprises
in its turn a control unit 9 for moving the rods 5 them-
selves suitable for moving the rods 5 from and towards
the service well 7, and for maintaining the rods 5 at a
determined height in relation to the service well 7 itself,
or for arranging the rods 5 inside the service well 7 in
such a way that an operator can arranged the head 4
on the rod 5.
[0011] The equipment 8 also comprises two stowing
stations S1 and S2 for stowing the rods arranged oppo-
site the control unit 9 for housing the provisioning semi-
trailer 10 of the rods 5, and an unloading device 11 which
is suitable for moving the rods 5 themselves from the
provisioning semitrailer 10 to the control unit 9. As an
alternative to the provisioning semitrailer 10, the equip-
ment 8 can comprise two so-called "pipe racks" (noted
but not illustrated), which can be arranged in the stations
S1 and S2 in order to supply the control unit 9 with the
rods 5.
[0012] The control unit 9 for moving the rods is a pre-
assembled control unit, which can be transported using
the usual means of transport, and can be installed lat-
erally to the service well 7 between the two stations S1
and S2, and comprising a platform 12 presenting a main
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longitudinal axis C which is arranged incidentally and
transversally to the uprights A and B, and a tiltable load-
er 13 which is rotatably mounted in relation to the plat-
form 12 itself in order to rotate around a tilting axis D
which is arranged transversally to the axis C, and is de-
fined by a connecting hinge 14 of the loader 13 to the
platform 12.
[0013] The loader 13 comprises a support beam 15
which is hinged to a base of the hinge 14, a carriage 16
which is slidingly mounted along the beam 15, two
brackets 17 and 18 which define a longitudinal seat 19
parallel to the beam 15 itself, and a telescopic actuator
device 20 connected to the beam 15 and to the platform
12 in order to rotate the beam 15 and the seat 19 be-
tween a flat working position, in which the seat 19 is ar-
ranged parallel to the C axis in order to receive a relative
rod 5, and a raised working position, in which the seat
19 is arranged parallel to the B axis in order to arrange
the rod 5 itself onto the upright B of the service well 7.
[0014] The carriage 16 is part of a positioning device
21, which is suitable for positioning the rods 5 in a set-
up working position in order to permit the withdrawal of
the driving head 4, and comprises, for each of the brack-
ets 17 and 18, a pair of clamps 22 which can move from
and towards the seat 19 in order to clamp onto a rod 5
arranged in the seat 19 itself. In particular, the bracket
18 is a mobile bracket supported by the carriage 16,
while the bracket 17 is a fixed bracket which is directly
supported by the beam 15, and the respective clamps
22 present a clamping movement onto the seat 19 in
order to prevent the rod 5 escaping from the seat 19
itself, and to permit the rod 5 to slide along the C axis
by means of rollers (noted but not illustrated) on a axis
which is transverse to the C axis itself.
[0015] Finally, the control unit 9 comprises a stabilis-
ing and levelling device 23 which is suitable for stabilis-
ing and levelling the platform 12 in both a longitudinal
and a transverse direction, which in its turn comprises
four hydraulic hammers 24 arranged in correspondence
to the respective corners of the platform 12 itself, and
an adjusting screw 25 which is placed in front of the
hinge 14.
[0016] The device 23 is suitable for co-operating with
the unloading device 11 in order to permit a rod 5 to be
coupled to the seat 19, said rod 5 having been unloaded
from the provisioning semitrailer 10 by means of the un-
loading device 11 itself.
[0017] As can be better seen in the illustration shown
in Figure 3, the unloading device 11 comprises, for each
of the brackets 17 and 18, two telescopic vertical pipes
26 arranged opposite the respective brackets 17, 18,
and a pipe 27, which is supported by the relative pipes
26. The device 11 is provided with two blocking ele-
ments 28 arranged at the respective opposite ends in
order to block in a waiting position the rods 5 provided
from the stations S1, S2, and is also provided with two
further blocking elements 29 arranged centrally to the
pipe 27 itself in order to position a rod 5 onto the upright

of the seat 19. The pipes 27 are moved synchronously
in relation to each other by means of activating the rel-
ative hydraulic or pneumatic pipes 26, and they are tilted
from and towards the stations S1 and S2 of the pipes
26 themselves in order to assist the movement of the
rods 5 from and towards the elements 29.
[0018] The unloading device 11 also comprises four
stabilisers 30 for each provisioning semitrailer 10 itself
in order to permit levelling in a longitudinal direction and
tilting in a transverse direction in such a way as to assist
the sliding of the rods 5 loaded onto the provisioning
semitrailers 10 itself towards the elements 29. In the pre-
viously mentioned case, in which the provisioning semi-
trailer 10 is replaced with "pipe racks", the device 11
comprises a tilting device of a well-known type, which is
not illustrated, suitable for assisting the sliding of the
rods 5 loaded onto the "pipe rack" itself towards the el-
ements 29.
[0019] Figures 4 and 5 refer to the situation in which
casing pipes 5a, as well as rods 5, have to be moved,
and illustrate an unloading device lls which comprises,
for each station S1 and S2, two telescopic vertical pipes
26s and two horizontal pipes 27s installed on each pro-
visioning semitrailers 10. The head 4 for the rods 5 is
replaced by a head 4a for the pipes 5a, and it can be
seen from the illustration in Figure 4 that there are many
advantages as a result of being able to work on the
heads 4 and 4a at a height equal to the handling height
when faced with the necessity of hooking the rods 5 and
the pipes 5a.
[0020] In use, the platform 12 is taken to the excava-
tion site by means of normal, well-known types of means
of transport, and once the platform 12 has been laterally
positioned to the service well 7 with the relative C axis
orientated transversally to the uprights A and B, the two
stations S1 and S2 are engaged by one or two provi-
sioning semitrailer 10, which, as illustrated in Figure 2,
move and/or stow the drilling rods 5 or, alternatively,
casing pipes of a well-known type which are not illus-
trated.
[0021] At this point, the unloading device 11 positions
the pipes 27 at a height which substantially corresponds
to the height of the upper edge of the side panel of one
of the two provisioning semitrailer 10, while the stabilis-
ers 30, after having levelled each provisioning semitrail-
er 10, tilt the provisioning semitrailer 10 itself from the
side of the control unit 9 in order to send the relative
rods 5 to abut against the blocking elements 28. Once
the rod 5 is positioned against the element 28, the pipes
27 are tilted to permit the rod 5 itself to slide towards the
elements 28: thus, the elements 29 are disengaged from
the rod 5, which rolls towards the elements 28 them-
selves and is blocked by coming into contact with the
elements 28 themselves, and when the rod 5 is posi-
tioned on the upright of the C axis, which is to say directly
above the seat 19, the pipes 27 are lowered to a point
where the rod 5 itself can be inserted inside the seat 19.
[0022] At this point, the clamps 22 block the rod 5 in
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the seat 19 in such a way as to prevent any movement
of the rod 5 itself in relation to the seat 19 itself, and,
subsequently, the telescopic actuator device 20 rotates
the beam 15 around the hinge 14 in such a way as to
arrange the rod 5 itself in its set-up position, which cor-
responds to a position in which a lower end 31 of the
rod 5 itself remains substantially outside the service
well7, which an upper end 32 of the rod 5 is directly
screwed onto the head 4.
[0023] Once the rod 5 has been withdrawn from the
head 4, the clamps 22 free the rod 5 itself, and, while
the quadrilateral articulated device 6 moves the head 4
and the rod 5 onto the upright A, the device 21 moves
the seat 19 back to its flat working position.
[0024] The operations which have just been de-
scribed are carried out in the same way, but in reverse
order, when a rod 5 has to be unloaded from the head
4 in order to be stowed again in the station S1 or S2.
[0025] Instead, in the case that it is necessary to ar-
range the end 32 inside the service well 7 in order to
position the upper end 31 of the rod 5 itself at a deter-
mined height that will permit the drilling plant operators
to carry out ordinary operations related to hooking the
rods 5 to the elevators (not illustrated) below the head
4, the carriage 16 is made to slide together with the rel-
ative bracket 18 in relation to the beam 15, while the rod
5, which is firmly blocked by the clamp 22 of the bracket
17, slides inside the bracket 17 by means of the above-
mentioned rollers (noted but not illustrated) on an axis
transverse to the C axis.
[0026] Obviously, the positioning height of the rods 5
along the C axis, whether this relates to drilling rods or
casing pipes, can be freely regulated by simply moving
the carriage 16 in relation to the beam 15, and by main-
taining the rod itself firmly inside the bracket 18.
[0027] It is obvious from the above description that the
opportunity of arriving at an excavation site with equip-
ment 8 which is already assembled means that a con-
siderable amount of time can be saved in terms of in-
stallation and that, furthermore, the opportunity of filling
the two stations S1 and S2 with normal provisioning
semitrailer 10 permits the availability of containers with
a substantially infinite capacity as the empty provision-
ing semitrailer 10 can be replaced as and when neces-
sary with full provisioning semitrailer 10, and also per-
mits major flexibility in terms of the overall functioning
of the equipment 8.
[0028] Furthermore, given that the position of each
rod 5 is substantially controlled starting from the provi-
sioning semitrailers until it reaches its set-up position it
is practically impossible for the rod 5 itself to move ac-
cidentally and create a danger to the operators working
on the drilling plant 1.

Claims

1. Equipment (8) for stowing and handling rods (5) for

drilling plants (1) comprising a service well (7) for
lifting and placing the individual rods (5), and a con-
trol unit (9) for moving the rods (5) suitable for mov-
ing the rods (9) from and towards the service well
(7) itself, and comprising tilting means (13) which
can move between a flat working position and a
raised working position in order to arrange the rods
(5) on an upright (B) of the said service well (7), the
equipment (8) being characterised by the fact that
the said tilting means (13) are pre-assembled tiling
means (13) which can be installed laterally to the
service well (7), and comprise a support beam (15)
which tilts around an axis of rotation (D), and posi-
tioning means (21) associated with the beam (15)
itself in order to position each rod (5) in a set-up
working position at least along the said upright (B).

2. Equipment according to Claim 1, characterised by
the fact that the said tilting means (13) comprise a
platform (12) which can be installed laterally to the
said service well (7), and a horizontal connecting
hinge (14) between the platform (12) and the said
support beam (15), the hinge (14) extending along
the said axis of rotation (D).

3. Equipment according to Claim 1 or 2, characterised
by the fact that said positioning means (21) com-
prise blocking means (22) for blocking said rods (5)
to said tilting means (13), and sliding means (16)
which are slidingly supported along said support
beam (15) in order to regulate, at least along the
said upright (B), the said set-up working position.

4. Equipment according to Claim 3, characterised by
the fact that said blocking means (22) comprise a
housing seat (19( for one of the said rods (5), the
seat (19) being partially supported by said sliding
means (16), and at least one clamping pincer (22)
which can close onto a relative rod (5), and com-
prising a mobile clamp (22) which can move from
and towards the said seat (19).

5. Equipment according to Claim 3, characterised by
the fact that the said blocking means (22) comprise
a housing seat (19) for one of the said rods (5), the
seat (19) being partially supported by said sliding
means (16); and two camping pincers (22) which
can close onto one of the relative said rods (5), and
each comprising a respective mobile clamp which
can move from and towards said seat (19).

6. Equipment according to Claim 5, characterised by
the fact that a first clamping pincer (22) of the said
two clamping pincers (22) is integral to the said slid-
ing means (16), and a second clamping pincer (22)
of the said two clamping pincers (22) is integral to
said support beam (15).
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7. Equipment according to any of the preceding
Claims, characterised by the fact of comprising at
least one service station (S1, S2) arranged laterally
to said tilting means (13) and suitable for housing
provisioning means (10) of the said rods (5).

8. Equipment according to Claim 7, characterised by
the fact of comprising two service stations (S1, S2)
arranged opposite said tilting means (13).

9. Equipment according to Claim 8, characterised by
the fact of comprising unloading means (11) for un-
loading the rods (5) from each service station (S1,
S2); the unloading means comprising two cross
pipes (27) arranged above said seat (19), and tilting
means (26) for synchronously tilting the cross pipes
(27) themselves.

10. Equipment according to any of the preceding
Claims, characterised by the fact of comprising a
driving head (4) which is mobile parallel to itself from
and towards the said service well (7).
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