1 QU DE DEVICE, PARTICULARLY FOR USE I N VELDI NG The present invention
relates to a guide device for use in the processing, in particular welding,
of curved surfaces, 5 in particular pipe surfaces, and nore in particular

pi pelines. Such a guide device generally conprises a flexible elongate body
provided with a guide for processing neans, and tensioning neans for

tensi oning the flexible body around the curved surface. The invention
further relates to a nethod for 10 wel dtng a pipeline in a number of welding
passes nmeking use C of such a guide device. In the welding of pipelines it

is known to use a GHI®E PEYREEal TEHLARLY, FOR MSEyENWFEHP or nore

wel ding torches is guided. In the laying of pipelines at sea a nunber of 15
wel di ng steps nust generally take place on board ship, these welding steps
taking place |TthHﬁﬁﬂa@ﬁtlme¢@Wh§1§Fd?t@ﬁst0 akﬂﬂﬂdﬁlﬁgv%@etfﬂ¥léﬁémn syst ens
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The present invention has for its object to OV|de a ui de device of the
type statelenpieNepreansl ok t4PsHNERIathe 4%94eap8ﬂg FHIGUIHE devi ce

can be det e(pi 880yt A2MBRABT i nVdHIGRN Sust N 6randccalobg madymtzed. The
gui de device is distinguished for this purpose in that the. flexible body

is 30 plovindédirg chepiliesd ihenge e viiurpeirndf ce btindaPerafgedmaleesy iiseg to a
et erm ned agﬁfﬁrht§4¥d§ H@%%@é” bei ng such that a determ ned position

long the eX| can bé inferred
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

15 welding steps must generally take place on board ship, these
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

20 deposited. The operative of a subsequent welding station must
then search for this location and, from this location, carry
out a following welding step in which a subsequent welding

.(n : layer is deposited. Such a working method slows down the
welding process and impedes automation thereof.

25 The present invention has for its object to 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

30 provided along its length with indicators arranged according
to a determined pattern, this pattern being such that a
determined position along the flexible body can be inferred

on the basis of the detection of the indicators.



on the basis of the detection of the indicators. 2 |In this manner a

| ocation on the flexible body can thus be determ ned with sufficient
accuracy on the basis of the pattern of indicators arranged on the flexible
body. The |Ilocation can thus be exactly determ ned at the end of a 5 wel ding
step, and this location can once again be searched for prior to a
subsequent wel ding step. A sensor adapted to detect these indicators and a
signal processing unit connected to t hé sensor for deternining a location

along the flexible body on the basi,s of t e dete c 0.indicators are
preferably proW? 0‘3& PRTPRT s2 ab@SA E e PBr M e"(;L é??i%nc%ﬂ %:%1 t he gui de

band can bgedgdeimiined f,zQEhfyﬁﬁezrlenusacb@r@cyrmnehembaghs|ch gihepl e and can
be automat ed. Accordi n% to the preferred enbodi nent _the indicators are
hol es. ThePphEe®t PicdR ﬂeﬁtPﬁ%t%ﬁﬁ@geén@vs*%h%fflzstmbéss?%he Thes row of

i ndi cators;grrangeddnn+hlls bengthwise qdiLaridaD @f thbechbext il e body,

wherein the nutual distance between adjacent indicators gradually
i ncreas@s. wFhilsng stepsi apHethpds tleraatighi @hnl@c@aswatlé Heterarchadcording to

t he pref errgg rloordltq;e%t SuEQ ?@ﬁé leg? rises a first row of

i ndi cators and a second row o In cato aI | el thereto, wherein the
nmut ual di st ance sé:eiqmeeﬂaadjaac'emtdatmhtcahess ofditdag ofrsr ghd ancsismednd r ow

i ncreases in osite directions. t atter nis seen by
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in the case of a pi surface). The flexible body is preferably further a
net al BQndlnéh‘éPtct”rFeaFﬁdPEéF%F%b]a}fé’rﬁl”éfj%ﬁiabpy thdemadaky2 i gehol es. 30

Rccording 4.2 PAssiRing eRbogh @D tharddeaeb&l adanehiRa@s @or further

use in a manner which is simple and can be automated.
According to the preferred embodiment the indicators are
holes. The pattern can for instance consist of at least one
15 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 is easy to detect.
According to the preferred embodiment, the pattern
20 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
( increases in opposite directions. In this way the same
pattern is seen by the sensor irrespective of the manner in
25 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
the indicators are preferably formed by punching holes.
30 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.



serrated edge. Such an edge enables the driving of the <carriage of the
processi ng neans by neans 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 inportance that it be properly centered and can be arranged with a
fixed peripheral length around the pipe surface. This fixed peripheral

l ength is 5 particularly useful when operation takes place wth indicators
in order to enable detection of the samd pattern along the periphery at al
times. Quide bands exist wherein %ﬁgfers are arranged between the guide

band and the ptbetEurctiet SHritgneane L AG EPPANYed RSher ein. However,

such spaceggriyd Gal lcunextessl amahert RRpbttdndyd dhltof ttihe grigde1band. This
has the drawback that the friction between the spacers and the gipe surface

on which efetefindi@ndafani Be miirrded ¥ighia & meghperhPedrane@&8ul t in an
asynmet ri ﬁkoumrhf‘ee%%egu@fééag@mt £9%ed e iprauL €1 band, around the pipe
surface, erein the springs are nore conpressed on one side than on the
ot her. Bn padeictlawgl veefhl swimrolspemat hen | takast ildactuvitler proposes a

gui de devi ce,as_descr.i bed .in cl ai 15 ¢ 8. B ur | that the w dth
and | engt hE BT hEHS "6nd "oP T FRE %%ﬁ?%%FGZSegﬁ?:ggb%gé?§§e%&§géﬁisﬁgger and the
pi pe surfaakond etismaleriphelkatatvealtlo tihesdi nensi ons of the gui de band the

frictionis limted to a m njinym and the gui de band can_ he arranged
properly cent eﬁ;‘é%f}eagj&ﬁ‘ﬁi& be?bg‘}d%‘?ﬁefl&cé?a et &5 taﬁéagﬁ??a‘bet"??@élns are all
conpressedthd gusddbyanat bakl ¥hend i BuFBASE! . SpAE nfCRehAE Ngart ®eAN

advantageous enbodi nent, each spacer conprises a spring carrier which is
connectl@d fErPREGUIEEeiBandowditra SHFRNEPHR Tt YRAFAhYE ¥ b PVRE- mount ed

anner  t hef,gapeind,; dMAELET Prd NGy R RDATBRNSs 318 REET EARNYCIC WRat

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.

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.



springs acting between the spring carrier and the spring 30 holder. This
enbodi nent 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

met hod for welding a pipeline in a nunber of welding passes making use of a
devi ce according to the invention, wherein a first layer 1is deposited
during a first welding pass and a second |layer 5 is deposited in a
subsequent wel din ass, The nmethod.is _djstinguished in that - the final

| ocation of th ?&% §PRGT1 YL P AL 8P T R ?F%ﬁf%Q:ﬁemﬁﬁé?% t° the indicators
after depogéldity ef pipelihésin d ay@ber 18f -wdliingf bAakes aflingnusé sear ched
for on the basis of the indicators on the guide band prior to_depositing of
the secon8fl|aydVicsueRCardErthde tthes1AVEHC uMPRERLIALR ohidtSto %8 t he

wel di ng P 9655nock cADGUEIABIY 19084 AD04DIyIGTadeabr gSadidda aykur ther

el uci dated hereinbel ow on the basis of an exenplary enbodi nent of the guide
devi ce &ccdsdierpaidedhéni avemiasenghvehding deseri Bed BeEed éfserence to the
acconpanyi q[ﬁ i csln drawi ngs: 20 figure 1 shows a detail of an
enbodinentgg t% ew%ﬂggelkb%%%?according to the invention arranged around a
pi pe surfacehe viinalalwehtioy dbrudle aslpiordssiengigedbeermined pngure 2 shows

a perspectiyve view of enmbodi nent  of  t he ui.de ban ccording to the
invention;ka% ??%ﬁﬁw?fBgH?slﬂgvﬁgEVFeﬁFB?rth 5 %&PgnP gé%%5%§85f the guide
band of fi gayer?2;

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

indicators on the guide band prior to depositing of the

r/',\‘

second layer.
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;



figure 3B shows a cross-section along line B-Bin figure 3A;, figure 3C
shows a cross-section along line GCin figure 30 3A; figure 3D shows a
cross-section along line DDDin figure 3A; 5 figure 4 is a top view of the
enbodi ment 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; 5 figures 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 lLine VII-VIl of figqure 7A of a second
part of a 10 &g3Eer? £ qurterl dR¥wer st PPEareyt LU 8F8F wel di ng
toget her piRs B WhALGHe Musty ke twehdgdsiufa6h;ot her on their end edges. The
end edges are typically forned such that a weld groove L is created when

t he pi pes are filoacedSagaingdetaild eichhetdnge oSuthe v g reddeshare general ly
filled in f%nixj_iggl e passes of the welding torch, wherein one |ayer of the
wel ding nateri at'a time is deposited in the groove. One or nore welding
torches51 can fhguwrsedéhoand HBs spuwposepedthieredel di hgp 20idwragid csossmpport ed by

a carriage_ 2 guided alo a guide bapd fastened_around one of the pipe
ends. In t?ﬁéc%‘r?&ﬁq%%o r#klgoef)gi Ebg‘froerc f%i ](E:lornsnr%e %% 5 4 flexible

feed pipe Sdawr;a protective gas, although this is not a prerequisite and
depends on the wel di ngﬁt echni que used. The wel di ng devjce is, 25 assuned

known per se andUd6&s’Rot"d offn3part TBFPEHe iStvet FOR, view and cross-

section along line VII-VII of figure 7A of a second part of a

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



Carriage 2 is provided with four guide wheels 22 which have a U shaped

peri pheral 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 assenbly 25, the pair of wheels is held and pressed
firmy against the sides of guide band 3. The driving of carriage 2 along
gui de band 3 can take place in random manner. In the shown enbodi nent the
driving is performed by 6 neans of a dfive wheel 26 which engages on the
side edge of the guide band and is driven by a drive nmechani sm (not

shown) . Suvkams o & agé veswhassurigd wkaohneagapas lon hbe Hiede eddgsi @dted in nore
detail here, 5 Figure LS ,a, perspective_view showi ng. an odi nent of

gui de bandgged¥%5ghﬁﬁ§%tSn?hﬁgf%VQETi%X ?réﬁfzﬁ Fﬁgk?ghg&hggg: it is fornmed
into a ringhod)gursaich shewsr fadeO[ svieevunéd t rowrgundewbandhdtn dehe ext ended
state. The guide band is proyided .on its inner side with spacers 7 in which

spring meaffva¥iaisd 19 BPFanR P TdSEFoni ng neans are provi ded between outer

ends 5, 5t 6 angyhd de ihaRdpSrégictiRe L e8si HMiihgasnaehbo@imdmund the pipe
surface. Tensioning neans 4 are shown in nore detail in figures 3A-3D. A
first el engnidaPagyd thaceerdiohitity theahsvertigmdedediterotAfeMNERE 6 using

four screwsy16; dhirsd iihSh 35 SlEMILLL3  Semsayidedowiidy a4 Rigaded bor e
14. The second elenment 15 Is fastened to the other outer end 5 using four

screws 16. 9Thile kinshdmt ths exoaidisd skiath. aPhe|avigiet bandais torovidefior pl aci ng
t her et h.“’“grh‘ ﬁ]s ain%%rrey'wgi &P%%Ssﬁai&%'}‘se'?e?n L\‘%f]}]ic{?h%g??ﬁg OIS é‘b; agQd Cuide
band 3 is ur er provi &e W I'ndl cat ors 1 C re arranged I n accor dance
wth al@etetn&m@ﬁipakreﬁnnand ma&ﬁs:hrhepEOVEdeﬁ1Hmawéenn®uﬁeﬂuﬂqu 8, 8 . The
pattern cops 8 %u i §a8t 5002 AHLENERS:1 8hi AU & ROh§Sardlifa finleSt seauence
pipe surface. Tensioning means 4 are shown in more detail in
figures 3A-3D. A first element 13 of the tensioning means 1is
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.



a nunber of square holes 8 which are arranged on a peripheral 25 |ine,
wherein the nutual distance between two adj acent holes gradually increases
running fromouter end 6 to outer end 5. The second sequence is |ikew se
formed by a nunber of square holes 8 arranged on a peripheral Iine,
wherein the mutual distance between two adjacent hol es gradually decreases
30 running fromouter end 6 to outer end 5. This gradual i ncrease/decrease
is identical for both sequences such that in the case of reverse
arrangenment of the guide belt, i.e. 7 when outer ends 5 and 6 are

i nter changetlenaamﬂedelehidsas apdtf erre istebtlmnuedl, Ansédsotidaiot shown) for
detecting this patter Qrovided in carriage 2. This sensor is coupled to
a signal B2prodessi M taﬁP? adapted to determne the |location along the

gui de belt on ih&hasi Snet bhewholRs akeagtwy ahitshgacaerhapge passes and
whi ch are detected by the sensor. During |ayjng of plpellnes four to five
wel di ng st €5§Vl‘?ﬁijstl"g§ﬁélra?9? 2 ok is| SEBSOR +h&WRIFY GRe? et i@t er each 10

wel di ng sst Eo&@&ﬁhj r:amrtaxelagt@d det @Rt PR §ANGRat WBR! £10hg e Wel d i's
carried to the fol I'ow ng welding station and the follow ng welding step can

be perfor nedideishalg tome thadbeaiorst toe bhé6§nﬁk9?9bahdchn§hQrﬂ?ﬁﬁ§ﬁ§©r t he
final |ocatli S r t ch wel ding step and
. %a?ge%gr{cﬂ%hﬁ\gﬁ gré dé{:eettﬁ,&@ 89 lg% &n 3¢ g p

transmtte oW ng~ We ion.” Tn the foll owi ng wel di ng
station the mebn&imptkuyihglsfcprpekmhe@néeuagamrfﬂwm wiellsingostdpgson using the

i ndi cat th h, that t di ng st tly at th
p0si 1 on WAGPE 1 hidviBlE BRIGH 0g ShEp VEY AIRALAVErSehretice vl ding

can 20 tohusrebeif@rstedd thet shipttisraldya depossidde d&ﬂb@dbéﬁﬁhdﬁeb’ryhe spacer
gl th spri n% gesglsd 1Vg lclargg\évdbgo dt?hsecrflo?%gw;.r?g dweetladlllngwsgzgtg.grfl egnedn%%et o figures
A-
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-
Q 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



3D and figures 6A-6B and 7A-7B. Spacer 7 conprises a spring holder 31 and a
spring carrier 30 accommobdated therein. 25 Spring carrier 30 is connected to
t he gui de band using a screw 38. Spring holder 31 has limted novenent in
the direction of the guide band. This is realized by providing spring

hol der 31 with an openi ng 35 havi ng dinensions which are such that spring
hol der 31 can nove al ong the periphery 30 of spring carrier 30 in the
direction of the guide band. The freeddm of novement is herein adj ust abl e
by neans of a screw 37 ee figure 3B). whi protrudes throygh opening 35
of springgﬁthéwréfgah8£$%ré%%e&ﬂa FPLEHT?ﬁgnFSQag?BV%3H§?ng9e 8 36 in
spring hol dgfridd 3GURANEPSH DSy Hd1aek Bel vaen ophi BE seaidd &arg@eand spring
hol der 31. The formof spring carrier__30 and that of spring hol der 31 nust

theref ore B@ ahfhpted £6 SREENW SQoHEersatmMitatthepriAge n%egr?sda@&ﬁdbéo

accommdat gguii b iBe$P5LEE Holdeipr3LgORebhe Qe aandcamtbddiala spring hol der 31
has limted novenent relative to spring carrier 30 on the other. In the

shown ehbodkPwere hogdeng3hobrlerhe3 pneshardachrithiadl Bprevp-rHaisad3wi th a bott om
32 provide ith . ' Lt h. a .cyli i cal I . Spring
carrier SOF;&.’L%/I %lerlg%fiaﬁ'gg%%gc %1%%2%‘2{%0?;%&&/%]05 ?%\ %’? %%\Bdlnn tﬁ,{%i ch screw (
thread is ptloat daoh ahd thewt gprbexdidmeht whpicing $icprevi gledisMth a radially
oriented collar 33. The skilled person will h ver appreciate that other
for . are PRI or SEFTHIPIDIIER 3 PUPT P REVERTS dF Boan1s I n

addi tion, bpentaNt3aEGt agdr fage befwmeanri bl spNiing4 . hebdemg aixd Hike sorved
surface on which the guide band is _nounted nust greferably be as snmall as
possi b8 | Reer derkaso thej fP¥™ 1He o PALPBNC Y ¥ SThd et vEREQUrSICAEE. To this

gnd springnholgers 3topigterald knagop enyndedinicht 9M pasy cay kesh 20 be
seen in figure 7B, and the surface area of the annul ar
a radially oriented 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
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.



support surface is preferably as small as possible. The invention is not
limted to the above descri bed enbodinent, and certainly not to the
processi ng 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 ®hat many different patterns of

i ndi cators are possible. The scope of protection of the present invention
is therefore defined solely by the apperwed clains. 9 CLAIMS 1. Cuide
device for use in the processing, in particular welding, of curved

surfaces, in particular pipe surfaces, 5 conprising: - a flexible elongate
body provi ded mﬁFh.g gui de for processing nean 'S-i%ensE%nin%tq%% srfor
t ensi oni ng t h& " f F8x B eXFSﬁggpg ngylnaF GnBTPRESEIFIed SuPface 16 wher ei n

the flexigkeaghangatechedrd supirevieded 10N palrs i cunder Pige Widfaspacers wth
spring neans, wherein the width and |ength dinmensions of the contact
surface berWesaseseh spacer and the curved surface are small relative to

the width and,lenghl dymensiang of the.quide fand, Loz Qude device as
claimed in claim 1, "wherein the spacér comprises a spring holder, which
spring hobgeceBasnagnmeansdyl ar support foot on its end renote fromthe guide
band. 3. Quide device as clainmed in claim1l, wherein _the spring holder is

mount ed f or CEPSLPBANGDTERBAt L& AL OGN (hend Lgoidd e SIPTE@F e RO%pr i ng

nmeans acpaQQEABe@E%hguggggﬂgur&gkggr and the guide band. 4. Cuide device as
claimed inclarm?Z or 3, erein a spring carrier fitting into the spring

hol dext0 i swhiexedhy the flexible elongate body is provided on its
underside with spacers with spring means, 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 band.

15 2. Guide device as claimed in claim 1, wherein the
spacer comprises a spring holder, which spring holder has an
annular support foot on its end remote from the guide band.

3. Guide device as claimed in claim 1, wherein the
spring holder is mounted for limited movement relative to

20 the guide band and the spring means act between the spring
holder and the guide band.

4. Guide device as claimed in claim 2 or 3, wherein a
spring carrier fitting into the spring holder is fixedly
connected to the guide band, wherein the spring holder is

25 connected for limited movement to the spring carrier and the
spring means engage between spring holder and spring
carrier.

5. Guide device as claimed in any one of the foregoing
claims, wherein the flexible elongate body is provided along

30 its length with indicators 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.



connected to the guide band, wherein the spring holder is 25 connected for
limted novenent to the spring carrier and the spring neans engage between
spring holder and spring carrier. 5 Quide device as clained in any one of
the foregoing clains, wherein the flexible elongate body is provided al ong
30 its length with indicators arranged Hecording to a determ ned pattern,
this pattern being such that a determ ned position along the flexible

el ongate bodyescagubee beherecdsorlbhimedasins cobithg ,dethestdion s0fsas@r
indicators.. 10 6. CGuide device as clainmed in claim5, wherein a sensor
adapt ed t 89@eteet tPheetsditc &h6r $rdiFad ogisgREA Fr SdeFSilnPranfisSichnected to
the sensor_ _f.ar . rring jtd . .exi bl Vi t asi s of
t he detec%g&%iﬁ g&%ﬁ&ﬁg §%aggé%%%§¥§§g%g% ﬁéﬁaﬁﬁl v?%gxggqgngﬁggﬁFﬁ claim
5 or 6, whekeifieki®lel bdidyatoor $har ®akdlse®f &heGdictedd®d dedasaticaismed i n
claim5, 6 or 7, wherein the pattern consists of at |east one row of

i ndi ca? or §re1BTRNEFEh the nutual di stance between adj acent indicators
gradual 1y | ncheages geduciicde sevheedy GhaldRdr B Galdh 31 dn Wierel n the
pattern conprises a first row of indicators and a second row of indicators
paral | el tihelietaorwhere motlles .mut ual di stance 15 between adj acent indicators
of the first %nd secon%ﬁrow incrgases in opqosite directions. 10. Quide
devi ce as cl aPnefUtACafifVere RE Coregdeing™ CLaimMs > whePdi rf t RESE S Png neans

are cup SRhieNgdttern consists of at least one row of indicators,
10 wherein the mutual distance between adjacent indicators
gradually increases.

9. Guide device as claimed in claim 5 or 6, wherein the
pattern comprises a first row of indicators and a second row
of indicators parallel thereto, wherein the mutual distance

15 Dbetween adjacent indicators of the first and second row
increases in opposite directions.

10. Guide device as claimed in any of the foregoing

claims, wherein the spring means are cup springs.



