
3. GUIDE DEVICE, PARTICULARLY FOR USE IN WELDING     The present
invention relates to a guide device, for use in the processing, in
particular welding, of curved surfaces, in 5 particular pipe
surfaces, and more in particular pipelines. Such a guide device
generally comprises a flexible elongate body provided with a guide
for processing means, and tensioning means for tensioning the
flexible body around the curved surface. The invention further
relates to a method for 10 welding a pipeline in a number of welding
passes making use of such a guide device. -      In the case of a
guide band arranged around a-pipe surface it can be of further
importance that it be properly centered and can be arranged with a
fixed peripheral length around the 15 pipe surface. This fixed
peripheral length is particularly useful when operation takes place
with indicators in order to enable detection of the same pattern
along the periphery at all times. Guide bands exist wherein spacers
are arranged between the 20 guide band and the pipe surface. Spring
means can be arranged therein. However, such spacers typically extend
over the full width of the guide band. This has the drawback that the
friction between the spacers and the pipe surface on which the guide
band is mounted is quite high, which can result in an 25
asymmetrical, non-centered arrangement of the guide band around the
pipe surface, wherein the springs are more compressed on one side
than on the other.      US 4,250,813 discloses a spacer comprising a
block 14, a pin 21 extending through an open end of block 14 and
bearing 30 against the outer surface of the pipe, and a spring means
between pin 21 and the guide band.     US 4,726,300 discloses a
spacer with a foot pad 70 and contact pads 64, wherein spring means
66 operate between the contact pads and the guide band.  2      In
order to solve this problem the invention further proposes a guide
device as described in claim 1. By ensuring that the width and length
dimensions of the contact surface between each spacer and the pipe
surface are small relative to 5 the dimensions of the guide band the
friction is limited to a minimum and the guide band can be arranged
properly centered around a pipe surface, wherein the spring means are
all compressed in a substantially uniform manner. 



According to an advantageous embodiment, each spacer 10 comprises a
spring carrier which is connected to the guide band and a spring
holder arranged in spring-mounted manner therearound, wherein the
spring means are preferably cup springs acting between the spring
carrier and the spring holder. This embodiment will be described
further with 15 reference to the fi gures.     In the welding of
pipelines it is known to use a guide band along which a carriage with
one or more welding torches is guided. In the laying of pipelines at
sea a number of welding steps must generally take place on board
ship, these 20 welding steps taking place in different welding
stations. According to the known systems an operative of a welding
station will indicate on the pipe, for instance using chalk as
indicator, the point to which the welding layer has been deposited.
The operative of a subsequent welding station must 25 then search for
this location and, from this location, carry out a following welding
step in which a subsequent welding layer is deposited. Such a working
method slows down the welding process and impedes automation thereof.
The present invention has for its further object to 30 provide a
guide device of the type stated in the preamble with which a location
along the guide device can be determined in a manner which is simple
and can be automated. The guide device is distinguished for this
purpose in that the flexible body is provided along its length with
indicators arranged according 35 to a determined pattern, this
pattern being such that a  2a determined position along the flexible
body can be inferred on the basis of the detection of the indicators.
In this manner a location on the flexible body can thus be 



determined with sufficient accuracy on the basis of the 5 pattern of
indicators arranged on the flexible body. The location can thus be
exactly determined at the end of a welding step, and this location
can once again be searched for prior to a subsequent welding step. A
sensor adapted to detect these indicators and a signal 10 processing
unit connected to the sensor for determining a location along the
flexible body on the basis of the detected indicators are preferably
provided. In this away a determined location along the guide band can
be determined for further use in a manner which is simple and can be
automated. 15 According to the preferred embodiment the indicators
are holes. The pattern can for instance consist of at least one row
of indicators arranged in the lengthwise direction of the flexible
body, wherein the mutual distance between adjacent indicators
gradually increases. This is a simple pattern which 20 is easy to
detect.     According to the preferred embodiment, the pattern
comprises a first row of indicators and a second row of indicators
parallel thereto, wherein the mutual distance between adjacent
indicators of the first and second row 25 increases in opposite
directions. In this way the same pattern is seen by the sensor
irrespective of the manner in which the guide device is arranged on
the curved surface (for instance clockwise or counter-clockwise in
the case of a pipe surface). The flexible body is preferably further
a metal band, and 30 the indicators are preferably formed by punching
holes.      According to a possible embodiment, the metal band has a
serrated edge. Such an edge enables the driving of the carriage of
the processing means by means of a drive wheel which engages on this
edge.  3     In the case of a guide band arranged around a pipe
surface it can be of further importance that it be properly centered
and can be arranged with a fixed peripheral length around the pipe
surface. This fixed peripheral length is 



5 particularly useful when operation takes place with indicators in order to
enable detection of the same pattern along the periphery at all times. Guide
bands exist wherein spacers are arranged between the guide band and the pipe
surface. Spring means can be 10 arranged therein. However, such spacers
typically extend over the full width of the guide band. This has the
drawback that the friction between the spacers and the pipe surface on which
the guide band is mounted is quite high, which can result in an
asymmetrical, non-centered arrangement of the 15 guide band around the pipe
surface, wherein the springs are more compressed on one side than on the
other.      In order to solve this problem the invention further proposes a
guide device as described in claims 15 to 18. By ensuring that the width and
length dimensions of the contact 20 surface between each spacer and the pipe
surface are small relative to the dimensions of the guide band the friction
is limited to a minimum and the guide band can be arranged properly centered
around a pipe surface, wherein the spring means are all compressed in a
substantially uniform manner. 25According to an advantageous embodiment,
each spacer comprises a spring carrier which is connected to the guide band
and a spring holder arranged in spring-mounted manner therearound, wherein
the spring means are preferably cup springs acting between the spring
carrier and the spring 30 holder. This embodiment will be described further
with reference to the figures.      The present invention further relates to
a flexible body for use in a device according to the invention.  4     The
present invention also relates to a method for welding a pipeline in a
number of welding passes making use of a device according to the invention,
wherein a first layer is deposited during a first welding pass and a second
layer 5 is deposited in a subsequent welding pass. The method is
distinguished in that - the final location of the welding layer is
determined on the basis of the indicators after depositing of the first
layer; 



10 - this final location is searched for on the basis of the indicators on
the guide band prior to depositing of the second layer.      Such a method
thus allows further automation of the welding process. 15Above-mentioned and
other features will be further elucidated hereinbelow on the basis of an
exemplary embodiment of the guide device according to the invention which is
described with reference to the accompanying drawings. In the drawings:
20figure 1 shows a detail of an embodiment of the guide band according to
the invention arranged around a pipe surface, with a welding torch as
processing member;      figure 2 shows a perspective view of an embodiment
of the guide band according to the invention; 25figure 3A is a top view of
the tensioning means of the guide band of figure 2; figure 3B shows a
cross-section along line B-B in figure 3A; 30 3A; 3A; figure 3C shows a
cross-section along line C-C in figure figure 3D shows a cross-section along
line D-D in figure  



5     figure 4 is a top view of the embodiment of the guide band of figure 3
in detached situation;      figure 5 is a detail of the edge of the guide
band shown in figure 4; 5figures 6A and 6B show respectively a top view and
cross- section along line VI-VI of figure 6A of a first part of a spacer;
figures 7A and 7B show respectively a top view and cross-section along line
VII-VII of figure 7A of a second part of a 10 spacer.      Figure 1 shows
schematically a device for welding together pipes B which must be welded to
each other on their end edges. The end edges are typically formed such that
a weld groove L is created when the pipes are placed against 15 each other.
Such weld grooves are generally filled in multiple passes of the welding
torch, wherein one layer of the welding material at a time is deposited in
the groove. One or more welding torches 1 can be used for this purpose. The
welding 20 torch is supported by a carriage 2 guided along a guide band
fastened around one of the pipe ends. In the shown embodiment welding torch
1 is connected to a flexible feed pipe 5 for a protective gas, although this
is not a prerequisite and depends on the welding technique used. The welding
device is 25 assumed known per se and does not form part of the invention.
Carriage 2 is provided with four guide wheels 22 which have a U-shaped
peripheral surface in which the guide edge 24 of guide band 3 is received.
By biasing the opposite guide wheels 22 toward each other, for instance with
a spiral 30 spring assembly 25, the pair of wheels is held and pressed 



firmly against the sides of guide band 3. The driving of carriage 2 along
guide band 3 can take place in random manner. In the shown embodiment the
driving is performed by  6 means of a drive wheel 26 which engages on the
side edge of the guide band and is driven by a drive mechanism (not shown).
Such a carriage is assumed known and will not be elucidated in more detail
here. 5Figure 2 is a perspective view showing an embodiment of guide band 3
according to the invention in a situation where it is formed into a ring.
Figure 4 shows a top view of the guide band in the extended state. The guide
band is provided on its inner side with spacers 7 in which spring means 10
are 10 arranged. Tensioning means are provided between outer ends 5, 6 and
guide band 3 for the tensioning as a ring around the pipe surface.
Tensioning means 4 are shown in more detail in figures 3A-3D. A first
element 13 of the tensioning means is fastened to outer end 6 using four
screws 16. This first 15 element 13 is provided with a threaded bore 14. The
second element 15 is fastened to the other outer end 5 using four screws 16.
This element is provided with an elongated cavity 17 for placing
therethrough of a screw which is tightened in threaded bore 14. 20Guide band
3 is further provided with indicators which are arranged in accordance with
a determined pattern and which here take the form of holes 8, 8'. The
pattern consists here of two sequences of square holes. The first sequence
is a number of square holes 8 which are arranged on a peripheral 25 line,
wherein the mutual distance between two adjacent holes gradually increases
running from outer end 6 to outer end 5. The second sequence is likewise
formed by a number of square holes 8' arranged on a peripheral line, wherein
the mutual distance between two adjacent holes gradually decreases 30
running from outer end 6 to outer end 5. This gradual increase/decrease is
identical for both sequences such that in the case of reverse arrangement of
the guide belt, i.e. 



7 when outer ends 5 and 6 are interchanged, an identical pattern is
obtained. A sensor (not shown) for detecting this pattern is provided in
carriage 2. This sensor is coupled to a signal 5 processing unit adapted to
determine the location along the guide belt on the basis of the holes along
which the carriage passes and which are detected by the sensor. During
laying of pipelines four to five welding steps must generally take place on
the ship, wherein after each 10 welding step the ship travels a determined
distance, whereby the weld is carried to the following welding station and
the following welding step can be performed. Using the indicators on the
guide band and the sensor the final location of the weld is determined after
each welding step and transmitted to 15 the following welding station. In
the following welding station the welding torch is carried once again to
this location using the indicators and the sensor such that the welding step
begins exactly at the position where the previous welding step was ended.
Very precise welding can 20 thus be carried out in this way.      A possible
embodiment of the spacer with spring means will now be described in detail
with reference to figures 3A-3D and figures 6A-6B and 7A-7B. Spacer 7
comprises a spring holder 31 and a spring carrier 30 accommodated therein.
25 Spring carrier 30 is connected to the guide band using a screw 38. Spring
holder 31 has limited movement in the direction of the guide band. This is
realized by providing spring holder 31 with an opening 35 having dimensions
which are such that spring holder 31 can move along the periphery 



30 of spring carrier 30 in the direction of the guide band. The freedom of
movement is herein adjustable by means of a screw 37 (see figure 3B) which
protrudes through opening 35 of spring holder 31 and is screwed fixedly into
a threaded bore  S 36 in spring holder 30. Cup springs 10 act between spring
carrier 30 and spring holder 31. The form of spring carrier 30 and that of
spring holder 31 must therefore be adapted to each other such that spring
means can be accommodated in 5 spring holder 31 on the one hand and that
spring holder 31 has limited movement relative to spring carrier 30 on the
other. In the shown embodiment spring holder 31 is substantially cup-shaped
with a bottom 32 provided with an opening 35, and with a cylindrical wall
34. Spring carrier 30 10 here takes the form of a hollow cylinder 32 in
which screw thread is provided and the top end of which is provided with a
radially oriented collar 33. The skilled person will however appreciate that
other forms are possible for spring holder 31 and spring carrier 30. 15In
addition, the contact surface between the spring holder and the curved
surface on which the guide band is mounted must preferably be as small as
possible in order to limit the friction with the curved surface. To this end
spring holder 31 preferably has a rounded bottom, as can best 20 be seen in
figure 7B, and the surface area of the annular support surface is preferably
as small as possible.      The invention is not limited to the above
described embodiment, and certainly not to the processing of pipelines. Any
surface on which a flexible guide band can be mounted in 25 suitable manner
falls within the scope of the invention. The skilled person will further
appreciate that many different patterns of indicators are possible. The
scope of protection of the present invention is therefore defined solely by
the appended claims.  9 



Claims     1. Guide device for use in the processing, in particular
welding, of curved surfaces, in particular pipe surfaces, 5
comprising:  a flexible elongate body (3) provided with a guide for
processing means;  tensioning means (4) for tensioning the flexible
elongate body around the curved surface; 10 wherein the flexible
elongate body is provided on its underside with spacers (7) with
spring means (10), wherein the width and length dimensions of the
contact surface between each spacer and the curved surface are small
relative to the width and length dimensions of the guide 15 band,
wherein the spacer comprises a cup-shaped spring holder (31), having
a first open end directed towards the guide band, characterized in
that the cup-shaped spring holder has a second end remote from the
guide band in the form of an annular support foot (37) for making
contact with 20 the curved surface, wherein the spring means (10) are
provided in the cup-shaped spring holder, and are acting between the
spring holder (31) and the guide band (3).         2. Guide device as
claimed in claim 1, wherein the spring holder is mounted for limited
movement relative to 25 the guide band.      3. Guide device as
claimed in claim 1 or 2, wherein a spring carrier fitting (30) into
the spring holder is fixedly connected to the guide band, wherein the
spring holder (31) is connected for limited movement to the spring 30
carrier and the spring means engage between spring holder and spring
carrier.      4. Guide device as claimed in any one of the foregoing
claims, wherein the flexible elongate body is provided along  10 its
length with indicators (8, 8') arranged according to a determined
pattern, this pattern being such that a determined position along the
flexible elongate body can be inferred on the basis of the detection
of the indicators. 



55. Guide device as claimed in claim 4, wherein a sensor adapted to
detect the indicators and a signal processing unit connected to the
sensor for inferring a position along the flexible body on the basis
of the detected indicators are provided. 106. Guide device as claimed
in claim 4 or 5, wherein the indicators are holes.      7. Guide
device as claimed in claim 4, 5 or 6, wherein the pattern consists of
at least one row of indicators, wherein the mutual distance between
adjacent indicators 15 gradually increases.      8. Guide device as
claimed in claim 4 or 5, wherein the pattern comprises a first row of
indicators and a second row of indicators parallel thereto, wherein
the mutual distance between adjacent indicators of the first and
second row 20 increases in opposite directions.      9. Guide device
as claimed in any of the foregoing claims, wherein the spring means
are cup springs. 




