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(57) Abstract: A pipe handling machine (1) for moving pipes (36) between a

supply point, a pipe magazine (4), and a drilling centre (10), the pipe hand-
ling machine (1) including a column (12) with at least one movable carriage
(14), the carriage (14) being provided with a movable arm (16) which in-
cludes a pipe gripper (18), the pipe gripper (18) being rotatable between a
first position, in which a pipe (36) which is in the pipe gripper (18) has its
longitudinal axis (38) in a horizontal direction, and a second position, in
which the longitudinal axis (38) of the pipe (36) has a vertical direction.
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PIPE HANDLING MACHINE

A pipe handling machine is provided. More particularly, it is a pipe handling machine
for moving pipes between a supply point, a magazine, and a drilling centre where the
pipe handling machine includes a column with at least one movable carriage, the car-

riage being provided with a movable arm which includes a pipe gripper.

When automating a drilling floor on which pipes and other equipment are transferred
between the drilling centre and preparation and storage positions, it I1s desirable to be

able to reduce the number of machines needed to carry out the tasks.

According to the prior art, a pipe which is typically stored in a horizontal position out-
side the drilling floor is first brought into a vertical position, typically by means of a
pipe lift, before a pipe manipulator moves the pipe by parallel displacement into the

drilling centre, for example, or into an intermediate store.

Raising a relatively fong and heavy pipe between the lying and standing positions re-

quires considerable space and calls for machines of considerable dimensions.

The invention has for its object to remedy or reduce at least one of the drawbacks of

the prior art or at least provide a useful alternative to the prior art.

The object 1s achieved through features which are specified in the description below
and in the claims that follow.

A pipe handling machine for moving pipes between a supply point, a magazine, and a
drilling centre has been provided, the pipe handling machine including a column with
at least one movable carriage, the carriage being provided with a movable arm includ-
Ing a pipe gripper, and the pipe handling machine being characterized by the pipe
gripper being rotatable between a first position, in which a pipe which is in the pipe
gripper has its longitudinal axis in a horizontal direction, and a second position, In

which the longitudinal axis of the pipe has a vertical direction.
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The pipe handling machine is thereby arranged to move a pipe from a horizontal posi-

tion into a vertical position at an intermediate store or at the drilling centre.

The gripper may include two or more gripping devices spaced apart in the longitudinal
direction of a gripped pipe. A steady grip around the pipe Is thereby achieved, both
when It 1s being lifted from a horizontal position and when it is in a vertical position.

The arm may be rotatable relative to the carriage around a first rotational axis which
is parallel to the column. When there is more than one carriage movable on the same

column, the arms belonging to the different carriages may thereby be in different posi-

tions even in the horizontal plane.

The arm may include arm portions movable relative to each other. For example, the

arm portions may be rotatable or telescopic relative to each other.

A pipe which has its longitudinal axis in a horizontal direction is typically at a drilling

floor and is picked up from or brought into this position during transport from or to
external areas.

In manners known per se, all displacement functions may be hydraulically or electri-

cally activated and may be remotely controlled or automatically controlled.

Several cooperating carriages may be arranged on the same column or track, and the

pipe handling machine may place and pick up pipes from other adjacent positions as
well.

The device in accordance with the invention replaces a conventional pipe hft and the
functions of a prior-art pipe manipulator. It 1s obvious that the omission of a pipe lift
contributes to a considerable simplification of the plant, reduced need for space and
reduced cost.

In what follows, an example of a preferred embodiment I1s described, which is visual-

ized in the accompanying drawings, in which:
Figure 1 shows a pipe handling machine in accordance with the invention;

Figure 2 shows, on a larger scale, a portion of the pipe handling machine of figure
1; and

Figure 3 shows a section of the pipe handling machine in another position.

In the drawings, the reference numeral 1 indicates a pipe handling machine which is
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on a drilling floor 2 or an installation similar to a drilling floor. The pipe handling ma-
chine 1 cooperates with a pipe magazine 4 and a top-drive drilling machine 6 which iIs
vertically movable along a tower guide 8 and which is arranged to work at a drilling

centre 10.

The pipe handling machine 1 includes a column 12 and is, in this preferred exemplary
embodiment, provided with two carriages 14 running in vertical directions along the

column 12, The carriages 14 may be identical, but are arranged to be controlled inde-
pendently of each other. In alternative embodiments, not shown, the column 12 may

be rotatable or constituted by a structure connected to the tower guide 8.

Each carriage 14 is provided with a movable arm 16 which includes a pipe gripper 18.
The arm 16 is connected to the carriage 14 by means of a first rotary joint 20 with a
first rotational axis 22 which is parallel to the column 12, and by means of a second
rotary joint 24 with a second rotational axis 26 perpendicular to the first rotational
axis 22.

At its opposite end portion, the arm 16 is provided with a third rotary joint 28 with a
third rotational axis 30 which 1s parallel to the second rotational axis 26. A gripping

beam 32 belonging to the pipe gripper 18 is connected to the third rotary joint 28.

The gripping beam 32 of the pipe gripper 18 is provided with a gripping device 34 in
the form of a gripping clamp at either one of its end portions.

When it is in its first position as shown in figure 2, the pipe gripper 18 Is arranged to
grip a pipe 36 which has its longitudinal axis 38 In a horizontal direction. The pipe 36
is fed via a conveyor 40 from a store for horizontally stored pipes 36 or from a proc-
essing position for pipes 36. The store and the processing position are not shown in
the drawings. At the pipe handling machine 1, the conveyor 40 constitutes a supply
point for pipes 36.

When, for example, a pipe 36 is to be brought from a horizontal position and carried
to the drilling centre 10 or to the pipe magazine 4, the pipe is moved in to the pipe
handling machine 1 on the conveyor 40 while in its horizontal position. The gripping
clamps 34 of the pipe gripper 18 grip around the pipe 36, see figure 2, after which the
carriage 14 is moved along the column 12 while the pipe gripper 18 is rotating the
pipe around the third rotational axis 30 into a vertical direction as shown in figure 3.

The other rotary joints 20, 24 are used to bring the pipe 36 into the desired position.
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Claims

A pipe handling machine (1) for moving pipes (36), the pipe handling ma-
chine (1) including a substantially vertical column (12) with at least one
movable carriage (14), and the carriage (14) being provided with a movable
arm (16) including a pipe gripper (18), the pipe gripper (18) being rotatable
between a first position, in which a pipe (36) which is in the pipe gripper
(18) has its longitudinal axis (38) in a horizontal direction, and a second po-
sition, in which the longitudinal axis (38) of the pipe (36) has a vertical di-
rection, characterized in

- that the pipe handling machine is arranged to grip pipes at a supply point
and move pipes between the supply point, a pipe magazine (4), and a drill-
ing centre (10), the arm (16) being rotatable in at least two dimensions and

including arm portion movable relative to each other.

The pipe handling machine in accordance withclaim 1, ch arac -
terized 1 n thatthe pipe gripper (18) includes at least two grip-
ping devices (34) spaced apart in the longitudinal direction of a gripped pipe
(36).

The pipe handling machine in accordance withclaim 1, ch ar a c -
terized in thatthearm (16) is rotatable relative to the carriage

(14) around a first rotational axis (22) which is parallel to the column (12).

The pipe handling machine in accordance with claim1, ch arac -
terized in thata pipe (36) which has it longitudinal axis (38) in

a horizontal direction is at a drilling floor (2).

The pipe handling machine in accordance with any one of the preceding
claims, characterized 1 n thatthe substantially vertical

column (12) includes two or more movable carriages (14).
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