3. GUI DE DEVI CE, PARTI CULARLY FOR USE | N VELDI NG The present
invention relates to a guide device, for use in the processing, in
particul ar wel ding, of curved surfaces, in 5 particul ar pipe
surfaces, and nore in particular pipeljnes. Such a guide device
generally conprises a flexible elongate body provided with a guide
for processing neans, and tensioni ng neans for tensioning the

fl exi bl e body ar ctHPE REVIGEY cBABTFGARLYTROR HeE8nENORELRINGier
relates to a nethod for 10 welding a pipeline in a nunber of welding
passes nmaking use of such a gui de device. - In the case of a
gui de band ar rAfgeHseeHundvanpipe miatgsetd ta garideedetifairfichense in

i nport ance-gh i r oper. - cangb rranged with a
fixed peri phe%té:IOng%g?Sﬁ' gﬁﬁgﬁﬁtg Egi%%gell?emgﬂr gc(g‘%gﬁd?ssgf%%%as’ 0
peri pher alP3EAGhhary sPpag t Feufardy el utonghein opert@icudart aliesl phace
W th indi GRicar & 11 Qe ect | f. the.s attern

al ong the peri pheg:‘i/%e?q{aelvltl‘gfi %gggaé%eg%%ss%esxias?ﬂ g?élgneg%%%eétres
are arr ang®dYbePheBhdethe Pirtyuisde ddAd afdrt herpigssisgr f acens Spramy
means can tR@sabf egkdherejn. LS i cally,extend
over the full w gf% of ﬁeﬁgﬂitgggggﬁ%.gg Tﬁ?{és:h%gega%ﬁg Bﬁ’éﬁbaﬁﬁu’i{%&% he
friction KEFYEENSEREA Spaddes ianentine Ffiuyssheur fabatamn twhirchethed didmde
band 15 nMwntiedsis iy i gh, ' c | ;

asynmetri cal n%n-p%tr%’teg?gg g?r%\ggdg%gﬁt ggf‘ge?h%e&gu#gség%aﬁ%ké%u%%e tqnfe
pi pe surfﬁc’:‘&%’L AhE TN 9eNéc8pri ngs are nore conpressed on one side

t han on the othefn Us 4, i L3R - ising a
bl ock 14, a pin 21e ecxattséandi ng .hﬁﬁgﬁ%%ngn%en gin r%%%gﬁgﬁégﬁfc?&
beari ng 36ta§arnSe Phelfvhithar simrozEanet that pitpde ampraripr ragtaresns

bet ween piaRd2daansk tdhe-GidedePand, fixedU?g%%%ﬁéaﬁQ?g%ﬁ%ﬁlQ?Sﬁhé‘the

spacer_with a foot pad 70 and contact pa spring neans
66 optT at E+BBt WEHAtRe dBAEadtixpddPezAgherel ghbeetibahe. pazticulanly

order to sek¥el tihe prRRhemd h@aﬁéﬁ/@l&bgnwiyﬁtﬂﬁim%%gs?ﬁ grcga‘y de

device as described in claiml1. By énsuring that the w dt nd 1 ength
di mensi on§78P1% ettt Furthiec Saget wmesieEachlepacere aper itheryi pe
surface amglstmlds.relative to 5 the dinensions of the guide band the
friction is Iimj'é%ae to a mninmum and the gui de band can be arranged
properly cent®@% AdS4L$f PRI T aBRACSHFe REE X TRNASEr PAkWeRTaidear e

al | coopr gssed pahd adbshanpigd | sutiRickor BpPBMGfeans 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.



According to an advantageous enbodi ment, each spacer 10 conprises a
spring carrier which is connected to the guide band and a spring

hol der arranged in spring-nounted manner therearound, wherein the
spring nmeans are preferably cup sprin acting between the spring
carrier and the spring holder. This enbodinment will be described
further with 15 reference to the fi gures. In the welding of

pi pelines it & KHARF t bouselaeguiities barebEHmonghehiiaNent tam r fagehe t h

one or nofgropekeding boiebesededWAdeksckipidend aviag af pipelines, at
sea a nunber of meldln% st eps nust %enerally take place on board
ship, thedd@do thel difgPseeps eartAgdpheareions ¢iff fiéreemonkelti syrace

stations. Aeeeedi 88cH Qe rkBRYN: 18y $HiSRE s &Pr ARELAL gﬁaq] %3%&9&“90
statiop will indicate on the pipe, for instance using chalk as
i ndi cafor ,"EnEPEPHOTD Shitds EHedREPIIh Fhrafsi chiten Deer indpedi ted

The oper atdivem@h angubseq e VIR NGnStat iaQE‘alg%'@ci &L%ﬁet}q %@ﬂE% Ic{ or

this location and, fromthis |ocation, carry o a tol'lowng we ng
step in WAFCHPd Sub®&BGet uierai ng'iespdn idiedeppsinedmesneh axeworki ng

met hod sl euspdessed hiey wekdbBgapi R0a3SuabEhhRadas, aut omation thereof.
The present invention has for its further object to 30 provide a

gui de devi ce GFCPHERY pdost &f e PFRIIRIeBL 2 arRTPOdNEnt whissiyha FRReRY on

al ongibhe cgupdesaeVvihcepeangbeadet &F MALt | s aHRN& AN LS &{Hé' €
and can be _aytomgted. The gujide device is distinguished for this
pur pose i ??af‘ﬁata & f PRYIH eNDPHIRF | IVHPRddd ARG meuneryt hanierh

i ndi cat or shakeanged, acenedbng 3Ipet Osp?‘riq%t engaded 4pat t}_?fefberra@il? cup
pattern being such that a 2a determ ned position along the flexible
body can ﬁ@rg]ﬁ?%r PEFIBA tHEYESEI StRF  ERBLREt ERTTHAT oRnflhdhendFREiner s.

In this masneera |mciali emooaihbet flexibl gebodyseibddUSuRCher with
15 reference to the figures.

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 1is deposited. Such a working method sglows 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



determned with sufficient accuracy on the basis of the 5 pattern of
indicators arranged on the flexible body. The location can thus be
exactly determ ned at the end of a welding step, and this |ocation
can once again be searched for prior to a subsequent welding step. A
sensor adapted to detect these indi cat¥drs and a si gnal 10 processing
unit connected to the sensor for determining a | ocation along the
fl exi bl e béeheHneferbridiionohlohe et édeadbladiant eun Be eiqFet-eqabhy

provi ded. e ks s8Ry R dSkEEMLAPGd gation, along the guide band can

be determ ned for further use In a nanné simpl e and can be
aut omat ed. 15 IAc&bidi mepneyr ehéopriefar mdtiaabblhxmﬂf t bb@yldt?j ealorse
are hol es.ghep er an_f an onsi st_of __at | east one r.ow
of i ndi cat%rs ar ?%& “(Filtl%n tS%Pfjidel%%ttthgcé&&cﬁfec??ontl'{?‘f #ﬁ%lsflé’ bHee
body, wherRAbteghe telaﬁl@ﬁtsqwcermtgmﬂenoadjtateerﬁlaxidaﬂeatmf@ The

radual |y iGh888€S%ant NESud Sp Le.p tt%rn whi ch 20 i S easy to
get ect . y Accordi r?g to the %r e'!f rred e i HTE, hd “Sat $89 n a
conpri ses ¥ idingt steny @fﬂdl ﬁbi%alcméglandcanmdgad)wm Eleﬁadlcﬁaﬁofcﬁr

parall el thiget gp é(\@fb%'e&uéﬂél ‘J;@itd&qll ance between adjacent

i ndicators of the first and secon i ncreases in opposite
directions. |# tER8CTa§iantedsdire f%.%;teper hhese saeinda;toﬁ:beaﬁensomf;;nal

11 espect inidcabalile IRDECLohAMLEN bhe,gui e dovige. | s arranged on

the curved surface (for instance cl ockvm se Oor coun er
the case JPCELHPPHALMT be) f1lanibId dxidn enbolly basipr efferchbl feferdder

a metal bandicand: SGideuBdest Ohs- AiLAT ebel ably o med oy punchy ng

hol es. According to a possible enbodi ment,
serrated é&ﬁ@tl%cﬁl%ﬁ ceftfe @Hidls dwmnchecadr ibg r@t@fcmuhed CAOY | Pugettadr

the processengneansnky WEeAs f «a el puhl ch, engages on this
edgep ig?] t he élase of algwS mﬂ% %arranged{aroung a pipe

surfa?:vré it cafiCBrEME ot Hée inFsderand eetiprdinentbehpr opéitatamaentarred
and can b@caesanges phdde.a fdazﬁe%qer'rg'ﬁ%aé L&RgEdL afPund 1he, pipe

rface. This fixed peripheral |engt
st row of 1ndlé%torg arranged 1n 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.



5 particularly useful when operation takes place with indicators in order to
enabl e detection of the sane pattern along the periphery at all tinmes. Cuide
bands exi st wherein spacers are arranged between the guide band and the pipe
surface. Spring nmeans can be 10 arranged therein. However, such spacers
typically extend over the full wdth of the guide band. This has the
drawback that the friction between the spacers and the pi pe surface on which
the guide band is nounted is quite high? which can result in an

asymmetrical, non-centered_arrangenent of the 15 gui de band around the pipe
sur f ace, mhere*?lQWﬁEQ?ﬁFiHﬁsaa9%9q%;% néoﬁ{ﬁ%ﬁ%ﬁﬁda%ﬁ“Bﬁeas?%ﬁf than on the

other.  gsylfatder cha s6l ¥ye tlitheRr QoA ithwent t ope fpurddeen yproposes a
gui de device as described in clainms 15 to 18. By ensuring that the width and

l'ength di nepRtoiRd end RanchataictargedstiFack Herweenr erkdr 3hd&@Ithnd the pipe
surface ar srémd't_r{e%%bvsg]@f)%éae z@figﬁ@ﬂ%@spé}figm@aguw@g@m% the friction

is limted to a mninmumand the guide band can be arranged properly centered
around & pppetswrfeady, ushénkivharhepsprthgn nehes @lecal vitonpressed in a

substantial | y. uni form manner., 25Accqrdi,n 0. an nt ous di ment ,
each space?’n% (ﬁ%?rsses}nao%g?fn%o carr ﬁgr dﬁﬁ?%%m?}s O%g\rélﬁgc ed to echrg(%?lgui de band
and a spri agoh®l tter parighged at Sdr itigesount ed manner therearound, wherein

the spring neans, are preferably cup springs acting betwe t he spring
carrier and t h(éujs%i' ﬁ%‘?{j‘déoeﬁbfﬁevfhe s 38?78‘6‘6‘? Nzl %\Kfﬁf’gﬁ‘gq&eetswcereinbed further
wi th referengeginid hanki gHledhe pipe Fherpe€sesriingveabhoncdrnirdcher relates to

a flexible body for use in a device according to the invention. 4 The
pr esentiOi ndERRAGRT diPsgelal all@eesy a SHEPhSRR 0TS WPAFAGlE PFIFAG RESFn a

number of ywel dkpg rm%%so@ra%ﬁ@g%m% Bhnd. 0BY] £ §aCeaEdhPGta 1 Rk nvention,
wherein a first layer is deposited during a first welding pass and a second

| ayer 5 istbepbsictaicn heivsabsthpiamacgebding PYes PirFheuntratdn s
0oL o DB S Bk P 0501 €0 lier R omI Bar 1
| ayer; 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.

25 According 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.



10 - this final location is searched for on the basis of the indicators on

the guide band prior to depositing of the second | ayer.

thus allows further automation of the wel ding process.

Such a net hod
15Above- nenti oned and

other features will be further elucidated hereinbel ow on the basis of an
exenpl ary enbodi nrent of the guide device according to the invention which is

described with reference to the acconpanyi ng draw ngs.

In the draw ngs:

20figure 1 shows a detail of an enbodi nent of the gui de band according to
the invention grranged around a pipe surface, with a | di torch as

processi ng ne er;prgsengff%‘ﬁ‘?rét’?%sﬁg\ﬁg s 6 Fv@eglg%‘% %% an enbodi ment
of the guideldanf s-agepeding 10 4 MambBY st iv¥LdidSf pgbEes Ifakihgaukep vi ew of

t he tensioning neans of the guide band of figure 2; fi

gure 3B shows a

cross- sect P& AOHGS PRECBIBIT 9 ith6r &N EISH/3ANEIALN 1] ghite B3E2¥Rbws a
cross-sect i ong@ldNdell BEr & d Neifis@uig1 &R BDasRoUSsdcsiPISyaect i on al ong

line DD in figure
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

r/',\‘

second layer.

indicators on the guide band prior to depositing of the

Such a method thus allows further automation of the

welding process.

15 Above-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:

20 figure 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;

L" figure 2 shows a perspective view of an embodiment of the

guide band according to the invention;

25 figure 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

34;

figure 3C shows a cross-section along line C-C in figure

30 3a;

figure 3D shows a cross—-section along line D-D in figure

3A;



5 figure 4 is a top view of the enbodi nent of the guide band of figure 3
i n 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-VIl1 of figure 7A of a second part of a 10 spacer. Figure 1 shows
schematically a device for welding together pipes B which nust be welded to

each other on their end edges. The end edges are typically forned such that
a wel d groove fitgugect ebt TieHeChi P FPeIpPrare L LI ¢S each ot her.
Such wel d I QPVes f@?@r&eﬁeir@déﬁaﬁhélieéjiﬂdht%ht;i pl e passes of the welding
torch, wherein one layer of the welding material at a tinme is deposited in

t he groove. Qfdovrendr ésweldtiteglt of chles edasawfbéhasgel doranki shpdk pose. The
wel di ng 20, t erig;}&rie%supported by a carriage 2 guided al ong a guide band

f ast ened around one of the pipe ends. In the shown enbodi nent wel ding torch
1 i s cobnect edfilgmrasf baxaml oF ebdwprpspéctiorly prboectiare agas crabsthough this
is not a prerequisite d depends @on_t he di ng_techni que .used, The wel di ng
device is & %é”uﬁ%a“%ﬁgb%e %‘%eognﬁl%re%% otogf 8r]r§nl%%r %ac]fft toﬁeai nvent i on.
Carri age Z2spacdy;ovided with four guide wheels 22 which have a U shaped

peri pheral surface in_which the guide edge 24 of gui de, band 3 is received.
By biasing theiGyp6si {8 Jf d&f hoH| Ee2BetoWsd 8akRP of Hat 2L rFrPfASt ance with

a spiral 30.sprdigissgerbly Za-vitheopai{gife Waesksai sedgld pand pressed

10 spacer.

A~

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

L, 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



firmy against the sides of guide band 3. The driving of carriage 2 al ong
gui de band 3 can take place in random manner. In the shown enbodi nent the
driving is performed by 6 neans of a drive wheel 26 which engages on the
si de edge of the guide band and is driven by a drive mechani sm (not shown).
Such a carriage is assunmed known and will not be elucidated in nore detai
here. S5Figure 2 is a perspective view show ng an enbodi nent of gui de band 3
according to the invention in a situatién where it is formed into a ring.
Figure 4 shows a top view of the guide band in the extended state. The guide
band i s prosdmedor idrsvenneeekidfe whiith sparerss of thewhidh sdgei o neans 10
are 10 arrgngeds; flenskaning neags anepbrovided hetpeen,puper. ends 5, 6 and
gui de band f%r‘%%e Pen5|on|ng as a ring around the pt pe surface.

Tensi oni ngshgam)s. 4uhe ashanniade nzr @asdenad | kridwrf lagdr 51 BAadDbeA fi r st

el ement 13 of the tensioning nmeans is fastened to outer end 6 using four

screws 16. e¥AFLI359%5 N1 BOLE PRt 11 $eF€ - provided with a threaded bore 14. The

second el enentrilfudes of agt gnarigedtheeot/Ney mBBmgead Smbisditgdtowr screws 16.
This elenent is provided with an elongated cavity 17 for placing

t her et hr oughi®® RRrsk PeRCRAFEHNT £ ithht éRBINF P Hiteddedt B M AheFeGuI de band

3 is further peowdded WhtB hnifat ans.whi hodse & k3Posded nbAGERr dance with
a determ ned pattern and which here take the formof holes 8, 8 . The

pattern coagide sodral dnotthevexsnfieshcsstef Brruareddeobesd iheprdvisedsequence
IS a nunberonoi%ggj]qg{% @Rhsswgtm Ca@e@":se7a%ﬁ§ anged, %gfﬁng% N3 ag2 1ine,

wherein the nutu I'stance between two adj acent es gradually increases
runni ngof r aprandet. archsGohdngubedneradeSprdhibdat bengeseqoeree drsis| Ekew se

f,ormed by nunber, of _square_holes 8 arranged on a,peripheral .line, wherein
the mut ual %d?‘é‘?a %é’?@geﬁ o tjtﬁ gsgﬁfowg%sasg,aaaaﬁm @P%‘gbcfggges 30
runni ng frompeuserrd Gehoionigf rRRAAs54 dHé ssipwadual mbpRsr@asa/idear ease i s

i dentical for both seguences such that in the case of reverse arrangenent of
the guide Béppres 3-3D. A £

irst 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.

20 Guide 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
obt ai ned. 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
determ ne the |ocation along the guide belt on the basis of the hol es al ong
whi ch the carriage passes and which are detected by the sensor. During

| ayi ng of pipelines four to five welding steps nmust generally take place on
the ship, wherein after each 10 wel ding7step the ship travels a determ ned
di stance, whereby the weld is carried to the follow ng welding station and
t he fol | owwhgn veitdirmgnsisep sadh bereerhoenethnddsi,ngnt hdennikaglat ors on t he
gui de band and the sensor the final location of the weld is determ ned after
each wel di RGEEYEp HEn§ LAaRSNi tted to 15 the fol l owing wel ding station. In

the follow ng aeddlidty Shati SRowhe Al deBgctDighthis gakeeed Dfce again to
this location using the indicators and the sensor such that the welding step
begi ns exalrPyidfd tife CHEEE BTN WdYE ERBSPF b3 SPRERJFAQE stifPatas ended.

Very preci e ued difdg ¢ak 20abHus Re deRbbhete e 1BcLRE SN WaYong the A POSSi ble
enbodi ment “of the spacer with spring nmeans will now be descrl%ed in detail

wi th ref er gngde the Xt gur 65e3pasi> arfd theghetes GABR ahdchALIB cagydege 7
conpri ses i a ri.ng rdd 30 accommodat ed t herein.
aggéé F%thq%k §}e (?ée{:deactto%%t hg tk?é’id%érb or

25 Spring Carrie I'S ‘connéec gui and using a screw 38. Spring
hol der 31 has buninedaywivgneftpipeltimesdifpect t@nfiofe weédgugdetdrand. This is

realized b ovi din sy_pri p hol deer 3% wi th, an %%eniing § epavicng di mensi ons
whi ch are g‘ﬂgﬁ g%etrag&“ g %o?g%? P ERR wWRY AITSHGha gerlep ary
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



30 of spring carrier 30 in the direction of the guide band. The freedom of
novenment i s herein adjustable by neans 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 formof spring carrier 30 and that of
spring holder 31 nust therefore be adapted to each other such that spring
means can be accommobdated in 5 spring h®l der 31 on the one hand and t hat

spring holder, 31 has |Ijnmted venment relative t ring carrier 30 on the
other. In ?ﬁe”%ﬁ%ﬁﬁngnhg%%%% 'sSPPnﬁpﬁHFH%H03f°$sggﬁﬂ?%hﬁ¥?épﬁy cup- shaped
W th a bottomidd BoYhdeshviid haldepepi NOrhEd foado®™ &b ens \Wairkdercal wal |
34. Spring carrier 30 10 here takes the formof a hollow cylinder 32 in

whi ch scredf taieddrats opr RF st heddernél tiiys teridesr IRRe e iadamt6di B_d with a
radi al 1y ogi&ntReetokhah St TSkl hbeds REIS®R WekbnhQNRMRY i@ppreci ate that

other forns are possible for spring holder 31 and spring carrier 30. 15In
addi ti oh, speinomeddersdtfarehseoneehantheayhiihag BBrdes hmlderhélcur ved

surface on ich . i IS .opupt ed. I abl y s small as
possi bl e i%¥%rdgF&?§ ﬁ?k?féfﬁgg?ﬁ?&??oﬁ5Wﬁ?ﬂyﬁﬁggéﬁﬁgédgij} ggg. To this end
spri ng hol detie3]1 Ipr eher abdwyn hadhoal imeundeer et thodpeas3tais best 20 be seen in

figure 7B, and the rface area of .the annul ar .support .surf.ace is preferably
bt | sttty 255 R ekt rbr e tbe? PROTeiEd o' e Bnove

descri bed epbotiq s, aa@dw e taAidyi1Y nBOLcd D Wd1e puocsssimg friepebones. Any

surface on which a flexible guide band can be nounted in 25 suitable manner

fall's WOt hhere HeksCopBeof O X v ERLLBH. CHH ISR PRed™ pehsdh SHERF furt her
qppr eci at echhaly MY dih 184 elid Ralt @bPSefd dMNAINGRhOLS SF &/ RRISLBLE. The

scope of protection of the present invention is therefore defined solely by
t he appendedradigiliy. ordented collar 33. The skilled person will

however appreciate that other forms are possible for spring

holder 31 and spring carrier 30.

15 In 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 Dbe 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
N 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.



Cl ai s 1. Guide device for use in the processing, in particular
wel di ng, of curved surfaces, in particular pipe surfaces, 5
conprising: a flexible elongate body (3) provided with a guide for
processi ng means; tensioning nmeans (4P for tensioning the flexible
el ongate body around the curved surface; 10 wherein the flexible

el ongate body is provided on its undgiside wi th spacers (7) with
spring neans (10), wherein the width dﬁﬂmﬁength di mensi ons of the
contact surface between each spacer and the curved surface are small
relative to the mﬁdéh nd, | engt h di mensi ons of the guide 15 band,
wherei n the spac&P* Sn%?YEQ% T WSS HEpEHe SBFPRES hbite iy PR iRHYRAG

a first opendamg,doteeheded oWar s dd1e igubder Pantar chggachardzed i n
that the cup-shaped spring holder has a second end renote fromthe

gui de Ban&qmﬁrﬂﬁénﬁérn1of an annul ar support foot (37) for making
cont act wi-tl 2ckhe1euevst st hack, whepel.8bs SRKhND JRRNS £10) are

provided in the cup-shaped spring hol def, and are acti et ween t he
spri ng holPdeceggingandatsie gui de band (3). 2. CQui de device as

clainmed in L ; i e i gl der i.s nt.ed for, linted
novement reﬁ%??ggﬁ%%¥2@é%%£ ggid%ﬂggggsggnlngS#h%igﬁh§éﬁiﬂ<§%°&§gke

cl ai ned i rodlyammpindrtile aveerssl muafspei;ng carrier fitting (30) into
the sprin Lder. J | xedl.y. cannected, tq the guide band, wherein the
spri ngJS ho%&ggegglfhléshc%}ﬁ e% & Cﬁnglatcfei H?&édlﬁo&é 4 @™ A&Sspring 30
carrier anddelreiderwihgh nesns@nNgage wiehWephisPrdihdofider, aRdrspri Ng
carrier. 4. @i d evice ags clainmed in any one of the foregoing
cl ai s, wﬁgFeWﬁthea?f %ﬁé&(ﬁ%ﬂ%&éﬁBHBOBQ Fle rohardd sirdage 10 its
l ength Wi bltivadhCcakeh Ssfdber8 and@khanagdvag cont % t0-2 Mgk er m ned

pattern, this pattern being such that a determ ned position along the
flexible EFoRPATR HodiPedidd mPederatbndimenpions off thisegdédect i on

of thesingdhfat Offerein 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



55. @uide device as clained in claim4, 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 provideﬂ? 106. Cui de device as cl ai ned
inclaim4 or 5 wherein the indicators are hol es. 7. Cuide

devi ce as ;glai hn..clai m4. 6, enel i sts of
at | east  one ronds kR Mhdiededle M AR SR e R R T
adj acent ideticcatioes pEtgeaduathis ipriteasedeing suh hatdex devi ce as

clainmed in, ¢claim4.or 5. . wherejn t ter.n.conpri ses first row of
i ndi cat or geg:r?gmalnggcgﬁﬁiiruo%no i?%!k?ée{)%ﬁs?xﬁg}% ng?nﬁ\%‘? Z:EOOC%Y WiTEY &°n
t he nut ualirdiestradc enbehuekashdj G eflie idedicedtonsodf thdei ddIsitcard

second_row 20 _i ncregses in opposite directions. 9. Qi de device
as cl aPned in5an9u6%etaﬁv+?ﬁe%%ﬂ?ﬁf%ﬂ%% ﬁE,ciﬁé?e?n YHRFSIAY it GERERRS

are cup spidap@®d 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.
10 6. 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 asg 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.
2. Guide device as claimed in any of the foregoing

claims, wherein the spring means are cup springs.





