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(54) Arobot

(57) Theinvention relatesto arobot,
particularly for cleaning, inspection
and/or repair of welds on underwater
tubular steel sections of off-shore
platforms. The robot s carried by front
and rearwheels (14, 16) and has at least
one forwardly directed leg (20, 22)
having an outer supportroller (28}. The
legs (20, 22) are so constructed and so
pivotally arranged that the legs together
with the body can retentively embrace
morethan halfthe perimeter ofthe
tubular section on which the robot is
placed.
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SPECIFICATION
Arobot

The presentinvention relates to a robot, and part-
icularly, but not exclusively, to arobotforusein
cleaning, inspection and/or repair of welds on under-
water steel-tube sections of off-shore platforms; the
robot comprising a body provided with a con-
trollable system of arms for carrying the requisite
cleaning, inspection and/or repair equipment.

Sea-anchored or off-shore installations, and in
particular off-shore oil and gas installations, need to
be inspected for damage periodically, for safety
reasons. Thisis particularly true ofthe steel-tube un-
derwater structures that support the actual platform.
Normally, underwater inspection is restricted to the
weak points of the tubular steel sections, namely the
welds atthe nodes of said sections.

Atpresent, the work ofinspecting, cleaning, and
repairing underwater tubular steel sections is carried
out manually, by divers. These pursuits are ex-
tremely hazardous and place the safety of the divers
at seriousrisk, besides being extremely expensive.

In its widest aspect, the invention seeks to develop
aremote-controlled inspection system which is cap-
able of performing a large part of the manual work at
present carried out by diversin cleaning, inspecting,
and/or repairing suspect parts (welds) of the sup-
porting tubular steel sections of off-shore in-
stallations.

Apparatus intended for such purposes are known
tothe art. For example GB-A-2 027 473 describes and
illustrates an apparatus which can be attachedto a
tubular section and which incorporates two semi-
circulartrack sections which, through the agency ofa
single hinge, can be swung between an open posi-
tion, in which the track halves can be movedin, over,
and away from the tubular section to which the
apparatusisto be attached, and a closed positionin
which the arcuate track halves embrace the tubular
section in a manner which enables a trolley, carrying
amanipulatorfor manipulating equipment suitable
forthe task on hand, to move in a circular path
around the perimeter of the tubular section. The
apparatus, however, is space consuming when op-
ened to enableitto be placed around the tubular sec-
tion. Consequently, since the space available isvery
limited in the case of certain node locations, e.g.
where a plurality of tubular sections radiate from one
another at mutually different angles, and since sacri-
ficial anodes are often placed obstructively inthe
vicinity of the nodes, itis sometimes not possible to
use this apparatus atall.

Consequently, thisinvention seeks to avoid the
drawbacks of the known apparatus and to provide an
improved, more flexible apparatus which can be
readily adapted to cylindrical members (e.g. tubular
sections) of widely differing diameters, and which is
able to move freely around the members concerned
while enabling a controllable system of arms moun-
ted on the apparatus and carrying the requisite
cleaning, inspection, and/or repair equipment, to
follow the structural part (the weld) to be cleaned,
inspected and/or repaired.
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Tothisendthereis proposed in accordance with
theinvention a robot of the kind described in the in-
troduction whichis characterized in that the body is
carried by frontand rear wheels, of which atleast
oneisdriven, and in that the body has at leastone
forwardly directed and one rearwardly directed leg
provided with an outer supportroller, the legs being
so constructed and so pivotally arranged that
together with the body the legs are able to retentively
embrace morethan half the peripheral surface ofa
cylindrical member on which the apparatus is pla-
ced.

In accordance with one preferred embodiment of
theinvention, each leg is pivotally mounted to the
outerend of an extension leg attached to the body.

Further features of a robot constructed in accord-
ance with the invention and further advantages affor-
ded thereby will be apparent from the following des-
cription, which is given with reference to the
accompanying drawing, in which:-

Figure 1is a side view of a robotaccording to the
invention, seen in various working positions on
cylindrical members of mutually different diameters,
and

Figure2is an end view of the robot of Figure 1,
attached to a tubular section adjacenta node of a
tubular steel structure.

The reference 10in Figure 1 designates generally a
robotwhich comprises a body or housing 12 which
can be moved around the perimeter or periphery ofa
tubular section with the aid of forwardly located and
rearwardly located wheel pairs 14 and 16 re-
spectively. Both pairs of wheels 14, 16 are preferably
driven, by means of an endless transmission means
18,shownin broken linesin Figure 1.

To enable the body 12to be held firmly to a tubular
section, the robotis provided with a frontand arear
leg 20 and 22 respectively, which are pivotally jour-
nalled in a respective attachment 24, 26 on the body
12. The legs are provided at the respective outer ends
with a supportroller 28, which can be broughtinto
abutmentwith the tubular section around which the
robotis placed. Shown in Figure 1 are two tubular
sections T, T’ of mutually different diameter, which
can be embraced by the legs 20,22 of arobotinits
simplestform.

When the robot 10 is to work on tubular sections of
still larger diameters, such asthe tubes T"and T
shown in Figure 1, an extension leg 30, 32 is fitted to
either or both of the aforesaid attachments 24, 26,
whereafterthe legs 20, 22 are pivotally mounted on
the outer ends of the extension legs 30, 32.

Each ofthe legs 20, 22 may comprise two elements
that extend substantially parallel to one another.
Figure 2 illustrates the elements 20a, 20b of the leg
20. These elements may be mutually hinged, so asto
accommodate for irregularities in the peripheral sur-
face of the tubular section concerned. In this case the
supportroller 28 may be a twin-roller. The extension
legs 30, 32 may also each comprise two elements
(notshown) which extend substantially parallel with
one another. Desirably, such elements of the exten-
sion legs are also journalled for individual pivotal
movement. Figure 2 illustrates schematically at 34 a
means (e.g. a rotational device) for powered move-
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ment of a leg relative to the body and thus for pivot-
ingthe legs between an open position, which en-

_ ablesthe robot 10to be placed around acylindrical

10

15

20

25

30

35

40

45

50

55

member and a closed position in which the support
rollers 28 and the wheels 14, 16 are held pressed
againstthe cylindrical member, with a force suf-
ficientto enable the wheels 14, 16 to move the robot
around the perimeter of the cylindrical member.

Figure 2 illustrates a working position in which the
robot can clean, inspect and/or repair aweld 36 loc-
ated between two mutually intersecting tubuiar sec-
tions 38,40, with the aid of a controllable manipula-
tor arm system 41, not shown in detail, but used to
supportthe required cleaning, inspection and/or re-
pairequipment.

CLAIMS

1. Arobotformovably engaging acylindrical
member, the robotcomprising a body having a con-
trollable arm system for carrying requisite cleaning,
inspection and/or repair equipment, characterized in
thatthe body is carried by front and rear wheels, of
which at least one is driven, and in that the body has
atleast one forwardly directed and one rearwardly
directed leg having an outersupportroller, said legs
being so constructed and so pivotally arranged that
the legs together with the body can retentively emb-
race more than half the perimeter or periphery ofthe
cylindrical member on which the robotis placed.

2. Arobotaccordingtoclaim 1, in which eachleg
is pivotally journailed to the outer end of an exten-
sion leg attached to the body, thereby to enable the
robotto embrace cylindrical members of large dia-
meter.

3. Arobotaccordingtoclaim1or2,inwhicheach
leg includes two elements which extend substanti-
ally parallel to one-another.

4. Arobotaccordingtoclaim3,inwhichtheel-
ements are mutually connected at their respective
end portions.

5. Arobotaccordingto claim 4, in which each of
the elements is journalled for individual pivotal
movement.

6. Arobotaccordingto any of claims 1to5,in
which means for powered movement of a leg relat-
iveto the body is provided on at least one leg tofac-
ilitate fitting of the robot around a cylindrical
member. :

7. Arobotaccording to claim 6, in which said
means is a rotational device arranged at the inner
end of the respective pivotal legs.

8. Arobotsubstantially as hereinbefore descri-
bed with reference to, and as illustratedin, the ac-
companying drawing.
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