;] "e3e?<,"N 6T)..-2 7 ~ov zooz METHOD AND DEVI CE FOR VELDI NG TOGETHER TWOD
BODI ES The present invention relates to a nethod for wel ding toget Qeywzwz
bodj es, for instance pipes or plates, which are placed nutually inli

agai nst each other while | eaving clear a weld gr@ove, wherein the weld 5

groove i-s filled with nore than one welding | aye MQMWMMMWL a wel di ng
| pr esent

torch noved in longitudinal direction of the wel
invention also relates to a device f dr wel ding togetdgs t wo bodies, for

i nstance pipes or plates, which are placed nutually in line to agai nst each
other while |eaving clear a weld groove, conprising at |east_one carrier
for & el ding HEEERD 2H BIBIEER T AR AL S HOGHTER 1B oRORHES vel d
groove. It is generally known to realize connections between two pipes, for
instance to forma pipeline, or two plates 15 by neans of wel ding. Since

t he maxi num t hi BrpeBEe8e1E WY B8R hgCPayRt 2RAEchOcAN™BENEEPESTted is lim ted

and the pipesd ohgPtayesharetnbt Boaies, t hbgkihethaceopnpekedwith a single
wel ding layer, a welded connection is bu'h[lbt ug PIX I%i ng %%vera%l wel di ng

| ayers ovettaE®% ot MaFRupt £ P23t Re™ el At dY ool FREWRBRIYSH FP6E A net hod
and devi ceotsut alth £l oledhisgpul paseai sekdognobvem wherkeihdéhleaned dpat ent

appl i catd an. 9400742. _Pr i JP- A-9 6 i f ox
i mprovi nég qq‘ﬁ%ovg?f}%i grflg':!f/&(ﬁ)f 9%%% I\?\%%I ﬁ}gggr éggs‘gg%é%ﬁ?i %a%w&g%&elldi ng

t or ches plmessans sef casyevel )y atoachredeeér Annéandisvdasa li dirieetiongi t udi nal

direction of {he yeld ﬁf@@yg.ameeﬁst&ﬁkdmgeﬁeiehealgg wRved day tene.
carrier. Wth this nethod | ayers can be laid in one wel ding

I two wel di ng :
pass. JP- /R 9PBobey Faravetdine Ferelhafhi ROt BERiREr LRP BOET@SSRi ch are
placed nutgigbdy bn Ma@eagamf&neaﬁb 'pld_ﬂ@éd\/\ﬁh{:ﬁah.ﬁy\éﬁ.ﬂ? 1<1!n%alr a wel (cji_ |
groove, conprising a caryier for.a ing torch guj e_in_]l ongitudina
di rect i%h ?r%)a%’h%t vx‘l’é?’ahg?%%?/lé WihHL St W?%%%Pgt ﬁgegﬁrgi g?ggeggﬁorY§Vi ng one
wel di ng t crotetising satckeastedyei parhber ofght adwadflinpr &6ricdn of the weld

groove. g2 FaibTe Yi800endi Thei NE ES&NtERYEAL beNthasywban igh®oaai.ect to
i nprove the above stated rreﬂ;g%and devi ce.125 The et hod accordi ng to the
invention is charatt e84 RPEN pbP pbERLT At ABPPEGRE IR PRT Ve er s are
laid in oneraveddper, pass blya_streracns_ bb feoomwel dipglioeches piwacgdates
successia/gly jilafs PbedgLeathgeds {hxedefLshanefuhnthiExhaad bydina
direction of the weld groove and that two carriers_ |

welding layer which can be deposited is limited and the

pipes or plates are often too thick to be connected with

a single welding layer, a welded connection is built up

by laying several welding layers over each other until

20 the weld groove is wholly filled. A method and device
suitable for this purpose is known from the Netherlands

patent application 9400742.

Prior art JP-A-9262667 discloses a method for improving the efficiency of the
welding process by using two welding torches placed successively at a
predetermined distance in the longitudinal direction of the weld groove and each
welding torches is moved by one carrier. With this method, two welding layers can
be laid in one welding pass.

JP-A-9262667 is a device for welding together two bodies which are placed
mutually in line against each other while leaving clear a weld groove, comprising a
carrier fora welding torch guidable in longitudinal direction of the weld groove and

at least two carriers each having one welding torch lying successively in the

LT
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longitudinal direction of the weld groove.



each having two wel ding torches are noved in peripheral direction of the
"bodies. A-time-saving is hereby obtained in the wel ding process. ThifsN{¥ 2802
particubar inportance in applications where the welding tine is of great
-econom ¢ influence, such as is the case in laying pipelines. Particularly

in the use aboard a pipel aying vessel, a short welding time is inportant in
achi eving a high production in the nugber of welded connections per day -
with a limted nunber of welding devicCes. This is because the nunber of

wel ding devices is limted by the dinmensions of the ship. 5 1f the weld
groove, has otth\fard SHerdr diM§nteldrs hag flasasits mbiect | taginprehepref erabl y

perfornstae @il atlREITALENR .arf WR-Mel ding layer can hereby be |aid
by thﬁatrai i ng1 wel di n% torch. Wien the weld groove is filled with two
I

vel di iy 10 | ayéfs Mehb6RI (C6Re A9ty thessnvesdidamatisn of only the
trailingchekdicngriaeeh fean taulf imepose am thatotdier hangitdel wed.d groove is
filled iQrse\igr.gl el di n% Rasses, both the | eadi ng and trajling welding
torch ar&" thef*oscl PaFed® Pl EhiPe SFat¥eegase Athet A1 %el ding 15
tolrg_h Istmhéfplabéd/sﬁxf&fﬁba@eﬂ_ dtaﬁﬁre]gettﬁi;]rﬁﬁie‘ﬂlrﬁ%w&i:sidﬁ@@ iﬁ'ﬂ@eﬂ tge Ieagl gg

wel di ng at,.the W 0 e a e_deposited per -
wel di ng %géé%yaggéﬁ %FSEE@OPOF& t@gn v ﬁgag‘r‘%&eead“%ﬁ@?{ ﬁ%o \%ﬂa‘[@ES of the weld
groove. @4 Haveh s B o weldihictof@es at@nRRalif peapRéal irbédidd 8puRf the weld
groove with welding material, nmore welding material can be added to the

trail i ngboiesli Agtimersajngisttieoeiphobthmedrinithe ngldiepgirocessofis isafi al so be 2
7 NOV 20 ; il di.f ferent., pr.eferahly higher, freguency 25

t han thegﬁze:ad%ﬁlga\lf\eﬁhﬁgé%ttagr%c .lnThaég%mrléc(? Widtth Wg}gﬁ%e‘%?%\ow%{]% dsi ve

wel di ng kaper ssi ofsgparit eopnoorita dnfddianca, hatudiotas the wnpl césee and t he

f requency nof AN8 058 athie@n WI%S’ t f, tihe i rches can be
i ndi vi duaFI yay&j,gs?egegﬁge%on?r%ol | e .l%'fﬁ'lys l&r.(;évh:%e%% ﬂéegg%igd%/ant age that
there ar B1PELapdRgr ViEesHetat Roseant ted ddme ddmsf kshelmRpRradRrtthe wel di ng

sgam agéogu\;ql@vigﬁe el idim oo prnaret e sid owhném%mx_iw Cdﬂﬁswﬁa@_ebe opti nal IK
adj ust ed, erehy optinumsavings are, achieved .in t wel ding tinme without
gr eat coﬁ@@é"ﬁc%‘r}sm}%\ﬂeﬁgraa&’ bweln(%ha% Jithe‘flféu%?]ﬂ a‘f’iailgu("gef ects,
mechani cédleviramser tlhds) .1 sThHeedams & drhre ensnlsac o hawe i hgwoderldesgis or ches
can be digpl;3ced RNGEERSH MfdNsidhd her Rald pheral direction of 5 the pipes,

but in_preféerence.each carrier is nmoved per wel ding, pass er half a

peri ph%lroal part &4 &L p%%?oﬁi}‘?%a‘?"rti"gsrrq sthYFerrPg %f%‘?‘g%?y fbved per

wel di ng pesst mheéovwmadnd rpe riqrer grafiarediiwpaff dimes papes. When particul ar
wel di ng ugh & MG [ rg. wel di ng
can be pg%f%g'ﬁsr%gﬁg%r ﬁ‘."g’%ﬁ‘%r‘s’%‘egb @}%aér\lg u%lpwar ﬁ&%ﬂ%@gﬂe@%@gﬁ ]\glj\e/el di ng

time in tR&dcHYNES &Fadfl ks WRlsENY £andtefore less if wel ding takes
place in only wl@mMwaed wdi e Glricvanids R SRy two rebudneg to its

Ao FSR0RE O BT Sach MRl o pase, e of veldugatakes ol ace
devi ce f btraiglidiongetlogeicheroxtako qurpesififii g ates.ofTHehelevtioer acand di ng to
the inveghicOReh$H CHRIAG ard 284 1R in several welding passes, both
fhe leading and trailing welding torch are then
oscillated. In this latter case the trailing welding
15 torch is preferably oscillated at a greater amplitude
than the leading welding torch, so that the width of the
welding layer to be deposited per welding pass by each
welding torch can be adjusted to the width of the weld
groove.
20 In order in this case to enable complete filling of
the weld groove with welding material, more welding
material can be added to the trailing welding torch,
although the trailing welding torch can also be



‘at | east two carriers each having at |least two 20 wel ding torches |
"successively in the longitudinal direction of the weld groove. A2 -)/th% 2002
significant advantage of this device is that it is conpact and thereby
suitable for welding together pipes of small dianeter or plates of small
size. 25 In the case the weld groove hasyoutward diverging walls, the
device according to the invention preferably conprises neans for nmoving at

| east the tr i.ng.,wel din ec i S\ ction the
wera D oA o e R LY bR R R P hed by
a shats Ithgh nt}délye&\dimg wed:dpm@c’abrshi dirhg walﬂheldahr cér tardtwonnect ed
to the welding torc The invention h ihdat her ei nbel ow
with refé?&ﬁgé?%W?h%eﬁ%hgge a ?Eanﬁgggepﬁrﬁﬁg&g SBn%E%ﬁﬁgﬁugg 1 shows a
per spectiwrmtll}eatlﬁ)ftaepampéntede%nérrbbdl tﬁeaQueﬁcyhefdé\mece according to

the '”Ve cgﬂTlaFﬂ% emc?véﬂew@soafathar 866 $63k8ng PehePRG! icke yeew of
det ai | lgure 1; Figure 3 shows a front viéw of a Qarrleg accordi ng

to anothe%nQ#ﬁkﬁH&&%ﬁ yiienked nyeAt PBALTRldEFe Zhﬂ§ RTOVAER: i

representadi At Rie acel dingrpasse acger denart 0 iaiprefensed rempedi ment of the
met hod 5 according to the invention; and Figure 5 sg Vﬁ%at% ross secti on of

a wel d graieaniah Bie wepamdPleF e nleharng F@PWedaﬂ hfet hod and

devi ce aGgordhig ESé)réxh@téﬁyeﬁérOBetﬁl gaf@hbssh@v\sbé detiimelfigr wel ding
t oget her two IOG&‘E pes 1 which are placed coaxi al \ﬁ ﬁg{lnst % ch other while-
| eavi ng ASHIS Gl WY ooy e Bt IR SRVIBPE 6F °sACRIRYES i ces can be

pl aced om@maa.rrd; at phoel ayhegtvesset tonkay siehdi ngvh.ax;gercsa ibe whdeannul ar
wel d grooyves pipeline 4.dLsplaced i arrow di.r For an 15
expl aggtljol?’l t(ﬁ t"ﬁeéf‘%o?’rg%#\éEYS %?}': ﬁlésmef“&f:ﬁ& d&vi cglr O\tflll’?q_lrén%fl gure 1 and

not significarthdé otwd heapr bseat eaphienhivangr efser gat&ing madehte the

Net her L angs gabenicapnlicalionyadg0Ta2. e pelding, dayicecshang.in f1oure

1 conprises a gurde ring arfanged rou pi'peés 1 and two
carri ePs g @inewd vieddi by PorEREsnyel prab sactéesi yel yovadt her| ongi t udi nal

di recti on,fq wed Cbﬁ@%’\?ewz héM]ECB 9@£&pﬁé§a§aﬁa9€ gyi ggd Pypgyide ring 5 in
| engt hwi se direction of, we oove According to a 25 preferred

embodi ment of q?ﬁprﬁﬁ?ﬁkﬁrehih£E§PrPE?fSrFEIHDW%HeﬁePeReWﬁ}ﬂbn%ass t hr ough
hal f a pq:“aime:rmldqnmw/tzarm pi@mbpheﬂap)eﬁn.pbetﬁbndbfEEhEOp:Lpésth&h@mpes The

one carri I f th g o f top to
bottonlaﬁgit %%ﬁﬁﬁ%%#%+% Q€%BQS§E§ L IFé gomgP %%r%?%{ﬁﬁg}e in
provia@sWﬁ&ﬁ%ﬁﬂ(ﬂ¢&ﬁ¢%@%ﬁSW¢%%hﬂgoﬁaﬂobBoP@bﬁ?p@¢dm@Fdhh@hgéss

speed than upward welding. The total welding time in the

connection of two pipes is therefore less if welding
takes place in only downward direction and each carrier
is returned to its starting position after each welding
15 pass than if welding takes place downward and then
upward.
The present invention likewise relates to a device
for welding together two pipes or plates. The device

according to the invention is characterized by
at least two carriers each having at least two

20 welding torches lying successively in the longitudinal
direction of the weld groove. A significant advantage of
this device is that it is compact and thereby suitable
for welding together pipes of small diameter or plates of
small size.

25 In the case the weld groove has outward diverging
walls, the device according to the invention preferably
comprises means for moving at least the trailing welding

torch reciprocally in transverse direction the weld



2 ? Nov 2002 5 Figure 2 shows a perspective view of detail Il of ér(?ghrs(i
On the underside of carrier 6 are situated guide wheels 8 for co- 9 002
with guide ring 5. Carrier 6 35 conprises a housing 24 in which is arranged
-a notor 9 which drives a geared drive pinion 10 which is in frictional
contact with an engaging ring 12. This engaging ring 11 consisting of two
hal ves is fixed to guide ring 5 by neans of clanping pieces 12. Mtor -9 is
arranged pivotally on a shaft 13 on the heusing 24 of the carrier. The
drive pinion 10 of notor 9 is held in contact with engaging ring 11 by
means of a drayfrd Nnrhzskd neAnsaagrdron hetane haceoohefObisi NgH24 tof
carrier 6ar3§) two torch h%l ders 15 \é\hg(fh iej(ﬁ;h have . wee\gelgrhaaoeadcaw ty 16
for receivi gp glevef7 SEnhEEtBE T Wl Jr{bgldfjc 7. Coet o ngrforch 71is
arranged as acuondiaipd dld0&heowel8ing toreh. hol der 15, whereafter the

posi tiondrawn in daﬁrbeqrwe@e%ohnwmuge gufig}é}btea.n'u@?LQaEQ{i £ &Cd pracal,

novenment of wel ding tor I ntransverse rection of I tudi nal groove -
2, anosci | | at i MOtTRIFEP ForCehefi ARIEFFHY THERIF | §onB%| % t he
housi ng of carrier Hguzach eseikl at pagspetoive 9deivwes a peeiqnoeal |y
slidabl e shaft 0 a I i S [ bly in a

cyl i nder 2¥%A ?ﬂ%lﬁnen&\é\{%ﬁ% 839 E?t%%?%ﬁ'ﬁqg té’dtlglré] gggsﬁ# 4of carrier
6. Lifting notor ZTJSJerr\Pe@ 1560861 9§tatb@7é$@0rﬁﬂad@r§ msrsaﬁ@rtlt\rﬁervew al so
wel di ng torchest Getddrr adi alcdicigai-ton; An independent height adj ust ment can
al so beprovided for_welding torches_7 instead of a collectiveheig

adj ust ment . Fi gure 3 SHE & P8R 2vFEN ofY i & FeFaﬁﬁéﬁFdFﬁ‘Q?S‘Fﬂ“%not her
enbodi nent of tbheanowiest i orhodMéledicngf t tre higs/gamtibnar e connect ed here to
carrier 6 by means P{%&Péfpd e Jaa\éehééatw r%%i‘ets'eqlﬂatt.r.gﬁrgf' 8 PLoyi

guidering 5 which is di stance fromth es _andw th whjc gurde
wheels 8 are ma%%rﬂ%%?rdw é:r‘?gégpﬁﬁg%)‘?l?er‘?g ei“ijoidé-mf-ﬁ r@FoFEep?‘@Eké?ﬂ The two
"wel di ng torghesdaxdinglacethesingessivel yaridn | ongi t udi nal direction ofwel d
groove 2, indicatedsy Vl%&@e & 1 QW23 éﬁé/s cvt\ﬂloqx' Bgl a weld ﬁi‘oﬁ ? & ayers

A B in one wel ding pass, Because th ng torc ays wel di ng

| ayer B over tﬂ%tW%l%V%Wer”aAlﬁeﬁb@r%dlsd@qt HEeI BERAG #Rfding torch
7a, thetraili ngewstdiaxgedwticly Eb tseplmcedikingher in its torchhol der 15

than wel ding torch gy ué’ééhdls%wts.oécﬁé@u?@ f&awlah%edogé@h&' 'VwJ elative to

pipes 1 so at . theyen e ual 2 preferred
enbodi nent ]0(P PH%reth ”gmai}:&r&l Rg2E3% %Wgé‘é’nggf'hséﬁt F%ﬁhvrfﬂl

be5el uci dat ed. Wik ¥ow go tewl griaassat Weldwdapiovg dovenenerofehe ¢&azliaig

wel ding torch ¢a) &gy ardemad chat b@fpiahﬁetcr ainl 'ngrWeJadpﬂﬁ'eiQ{/Qﬂ; 7b. Both

wel di ng torches erfor oscrllatl € n the trailing

wel di ngt orch 7b% $ e]()sc f 8§80 g%é iter aﬁ%’lel ?583?3ﬁdw%§%h Ove
frequency than2tée 4 eemerﬂgm@elﬁldringpt@%dw 17a arBpmedhscotioni 8. necom@m a weld
groove 2 Islélékeplamm has eubWa b o sh 41=0i070 +wal uéld%gceewa&@l Hoagve 2

w denstowards the ou‘_; dle ntdhelottr grflD cV\al%l di % %gr ch Zserqystnven alcoql
meldlng pass dep05| der weldi a er KSh1518a |n meldlng orch 7a,
and is theref oF‘ef%Ts‘%:‘?CFEF altsed‘aélleat@r*é‘é% e‘reté’r?mlratnééepﬁﬁaﬁtl 2BRIF HeR Wendi ng
torch 7a. Inaddidteorg. the trailing welding torch 7b is preferablyoscillated
at a hi gher frequengy, t f%rzholn%a%ogixeérﬂc;qmtﬁr & 79e'r3 85&'@“ 9 gpable

filling of the wi der we roove mat eri al .
Theanpl i t udk® a#id 4% ety a6fraf7ﬁédo§%‘?‘?q é’cl"ieor?frrﬁbérrﬁﬁ? BiRATh! v®ldi ng torch
7a,7b i s adapt edo pesrmed rngfpassm:owehmwgdtﬁa;:@hebhe weldggroove 2 for
filling. Figureg 0 final shap dwed2 ogve 2 filled
in five wel di ngé%éssss\e\gv%l? Q% gjr%uyé;lrngalA\éérgFé Pai (81}f é% e | per
wel di ng pass G bywrw@ismes@r@ersynpbece@dﬁ@l diyngut éechésy 7@7bnl f both

downward and up&\ﬁfﬂxw\@ééilcrhg:etoakenpbﬁC@alcﬁthMetdr NhBgopOLAY the | eadi ng
wel di ng torgh %egf&e%eé hee“?.D d_%le“tngf I d| n Har ch ) d _the. traél i g wel di ng

t or chbecones t torc |s ifor ea vanfageous THowever to

only wel d down@yer F&@v“er‘*éﬁlriiltr\%o@élﬁﬁlem@%bhlaﬂéviangermhweﬁhwﬁ drches are

preferably _noyeghwyed hatfonarper iphesadorPayd ok bhﬁeel Pege bgcause 2 7 N

o v 2002 35 thls can taﬁn Iac? ?; reater s eed t han ugwgrd wel di ng and a
ot al

time-saving i sCatht ®ved: I‘%ﬂen&a t of the wel

from top to bottom and the other carrier the other half.

groove

30 Each carrier herein provides two welding layers from top

to bottom per welding pass.



process. Means for noving at |least the trailing welding torch reC|procaIIy
in transverse direction of the weld groove other than the shown @@ NOV 4@
described oscillator notor 19 are possible, for instance a pivot arm g
-drawi ng shows a wel ding device with two carriers, wherein each carrier is
provided with two welding torches. The invention is however not limted
hereto. Four carriers can for instance also be applied, wherein each
carrier covers a quarter peripheral part50f | 0 the pipes. This can be
advant ageous in welding pipes with a large dianmeter. In addition, nore than
two wel ding tor Ch@@u@’@n 2alspowige aplp@\ﬂs@@dtn@re Qaewi erf, deheridi MIeach wel di ng

torch can be,oscill ated |ndepe dent, an .anpli tude f uency
adapted to fhguﬁfdﬁh & 8rf%dé 85v§arﬁ185nﬁegffosaqg{ﬁ%%ﬂ two pi pes
can al so begmﬁﬂdedmmeuh MDﬁﬁrth@ﬁa@ﬁﬁLMEMdmhggdedece;nqs5|S(USuaErO@ a

PR {9 RBRires 3 TR0, st vilRbn g, heEalBey A0 Anaather 1o

bodi es ax “plat é&s, ‘whi'ch are nutual 'y |n l'ine
agai nst eachhdathednihidse al gaeineg clreéare @ inelod QQOWMQCMMMﬂeﬂﬁlthe wel d

groove is f o 0 I s; of a wel ding
torch nnvedk%kggénaﬁpuggw%lCg?kggpigﬁ gﬁg%ﬁqgﬁe?gﬂgroove C aracterlzed i ns
that two wekdgagilngyerisgarld Icging list imge ofeltdionhapass By dared 610 t wo

wel ding tor tl%aeol f@d §l&9§3€%§§dﬁ/§|é’f at1#n Oﬁﬁgd%%rdaan@ J i digtianee in

t he Iongltu i nal rection of the wel roove and that two carriers each

havi ng two %F&lnﬁ@dt FicHis Bre %vaed“ﬁrf‘beﬂ phertdle diovednsr ©fo% Hd'%odi ce.

2. Method agaghdiered THe cd@ive pivhed eid dhenomird Wgrigowe thasiwut war d
di vergi ng wal | har%iterlsed in that 15 at | east the trailing welding

torch perfoFﬁE’ié‘r‘f o AR M e .18 PRReReE &8 & A5 $HF %I m 2,

character$zed.is that the trailing welding torah is oscillated at a greater

anpl i tude than thed.eadidgwelyll %é Of—ma c?@h%usl\{%hfgh% &F CA LR ign claim

3, characterized is that the tral QTMB ding tor is OSCI| ated at a
frequency dRFPer¥fg SCr&H fitid %ﬁstH% Redt if e P@ivg 2t ¥eddeshawdhod for
wel di ng togetheryt ws micpes s ictiaigred wihidd 1anyophehedprecad ping ai ms,

characteriz ha carrier s, Joved per. wel din ss_aqver half a
peri pher al ggFF%o? t#é%a¥% LCHERE 2Tarky 8 SR RATYy X6

10 arrow 18 in torch holder 15, whereafter the position
drawn in dashed lines in figure 2 is obtained.

For reciprocal movement of welding torches 7 in
transverse direction of longitudinal groove 2, an
oscillating motor 19 for each welding torch 7 is provided

15 in the housing of carrier 6. Each oscillating motor 19
drives a reciprocally slidable shaft pin 20, wherein each
shaft pin 20 is guided slidably in a cylinder 21.

A lifting motor 22 is further arranged in housing 24

of carrier 6. Lifting motor 22 serves to adjust torch

20 holders 15, and thereby also welding torches 7, in radial
direction. An independent height adjustment can also be
provided for welding torches 7 instead of a collective
height adjustment.

Figure 3 shows a front view of a carrier according

25 to another embodiment of the invention. Welding torches
7a,7h are connected here to carrier 6 by means of
clamping jaws 15. In addition, there is provided a guide
ring 5 which is held at a distance from the pipes and
with which guide wheels 8 are in contact. No engaging

30 ring 11 is therefore present. The two welding torches
7a,7b placed successively in longitudinal direction of

weld agroove 2, indicated with arrow 23, lav two welding



6. Method as clainmed in claim5, characterized is that, each Carrjer.is
“moved per. wel ding pass in dowward 30 peripheral direction of thé ﬁi BQ“.ZWZ
7. Device for welding together two bodies, for instance pipes or plates,
whi-ch are placed nutually in Iire against each ether while |eaving clear a
wel d groove, conprising a carrier for a welding torch guidable 35 in

| ongi tudinal direction of the weld groove, characterized by at |east two
carriers each having at Z 7 ruov 200 9"l east two welding torches |ying

succéessively in the Longitudinal. direction of the we|d groqve. 8. Device as
Lo e il 8 B LA b R ang Sr5eve St taat ThPd LR geisty al | o

characteri zggldin® vepdR For legw melainbeasieeaghot/edi khagweekdngg torch
rect=on_of .the we

mcl ai nis, YRR o R POBACRH (HatPndSe ANt caNe PorREA by S CHBTE pin
driver for teslptwgabesiidongoreheadhisaprkeedandqgaenneat edst aotrhe ZO
respective el dlng, Lorghy A@uAL Ach AA AAYLAY, 1790,
are placed radially relative to pipes 1 so that they
enclose a mutual angle.
Using figure 4 and 5 a preferred embodiment of the
method according to the present invention will be
5 elucidated. Arrow A designates the welding movement of
the leading welding torch 7a and arrow B that of the
trailing welding torch 7b. Both welding torches perform
an oscillating movement, wherein the trailing welding
torch 7b is oscillated at a greater amplitude and a
10 higher frequency than the leading welding torch 7a. By
means of this method a weld groove 2 is filled which has
outward diverging walls. Since weld groove 2 widens
towards the outside, the trailing welding torch 7b must
in each welding pass deposit a wider welding layer than
15 leading welding torch 7a, and is therefore oscillated at
a greater amplitude than leading welding torch 7a. In
addition, the trailing welding torch 7b is preferably
oscillated at a higher frequency than leading welding
torch 7a in order to enable filling of the wider weld
20 groove 2 with the same quantity of material. The
amplitude and frequency of the oscillation movement of
each welding torch 7a,7b is adapted per welding pass to
the width of the weld groove 2 for filling.
Figure 5 shows the final result of a V-shaped weld
25 groove 2 filled in five welding passes C. Two welding
layers A,B are laid at a time per welding pass C by two
successively placed welding torches 7a,7b.
If both downward and upward welding take place, at
each turning point the leading welding torch becomes the
30 trailing welding torch and the trailing welding torch
becomes the leading welding torch. It is more
advantageous however to only weld downward, wherein two
carriers each having two welding torches are preferably

moved over half a peripheral part of the pipes, because
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carriers, wherein each carrier is provided with two
welding torches. The invention is however not limited
hereto. Four carriers can for instance also be applied,
wherein each carrier covers a guarter peripheral part of
10 the pipes. This can be advantageous in weiding pipes with
a large diameter. In addition, more than two welding
torches can also be provided per carrier, wherein each
welding torch can be oscillated independently with an
amplitude and fregquency adapted to the width of the weld
15 groove.
A connection between two pipes can also be welded
with more than one welding device, as is usual on a pipe-

laying vessel.



10
1011 96! 10%& () - - 410% () - GswU3UVA! * E" 109%/] V] & () - MD! * F* 100@SZS& &)L HOV. 2002
0% [[[& ()-M! “F".10% & () - M! ‘F"lO%‘&' ()-MD! F"10% " & () - MDs HwgABOWUGO 4!
-1000 1000! *8s! 109%90& () - @

" F" 109%CC& () - MD! OF" 10%/V& () - MD!* F" 10%%% () - MD! % F" 10%/V& () - MOCDTVpN, 4! K
) 10%&' ()-5') 10%&' ()-5 ) 10%&' ()-5') 163AIM$- 53 10%&' () - @BL0%& () -
1000gxV4, 41 KI B') 109%& ()-5!q’ )10%Dp& ()-5!")109%& ()-5

)10%& §)<5; %ég{“ﬁéak&@5f% f%&éip@)tHQTSEErlﬁfﬁ bodies, for

10kk| 8) 1094 t@Ance! mpeetym&po.)acﬁsr WhoeR' 4yeSplptddSifiuaddRsi@’ 10% & () - $

8%0(%0%&&(91@5/9/@%0?(%? %ﬁgg }g‘lgév%é)%}?r &8 10%& ()-$@' 1

0% & () - $r ' RS TEIPXE @Wsé% grevver igpfibbe Lty @Preowhan() - $or' @'
10% &' () 515@1&@%1&1(11)3-$ &&Hﬁk@flﬁ"/w&l&in @o:l&%n&v(e)& $h' @' 10% & ()

$@' 10% o4 1094.& W& ()-$

@@10% & ()l%@‘ 1‘%"‘%2 %&L JOF ThS %Eifgg'i YL ( @ng& 0 Q$@r1

0% & ()-$r' 1@ thady &wE) ws@ixte%lay@rsswara taid’ in’' oW Waidion &a@)a $@&' 10% &

§$)@$r10(V 163 &e@h&%wkﬁ}% wel B ﬁ? GBr éﬁe’ &pi §d dc(céé\ﬂé(i( X<1@ 10(}/008/? fa)(ér
10%& 8 %@ ¢ (f%é%lié%l&e %—%@e gﬁé}%&t&( p()))B)sz@ 109

() $@01@%c&c¢)mar o@ theowEld) gBEveOlid (hadrivd cHXigng) e8BRC) D) 2) () 1))

J1G 100 Soing) *@%ﬁ% ) Saidhefledt o dF R PTG 100 e () o0+

* g* p* c* d* *Pﬂﬁﬂ&GQPLP otRegpyies.

&1g°/616%) GL0’ 2101%811@ 28%cEa tmedr :.@Eciﬁ%@q.()wﬁé €l thErWek3C| ++10%R* &
+ 0, + 0,

10%?*& ()-t ¥§I+§+%+ t%i%/ﬁ*’igjg?ﬁig’ok&“ﬁr%%g& tF- 5P 100¢ & ()

-3+109R4E (@ Ieast tha sYRclipgRvel ding +10oFh EyE@mer BOUR* & () - 3+109R* &' ()
"-3 ++10‘%R*&s(c)113§cwn§ movem$X@L| ++10%R* & () - 3+109R* & () - 3| ++10%* & () - 3+10%

R& ()-3]+,,,,. - C+10 +100R* & () - 3| ++1098* & ()
3+1(()2%R*!&+() 3~ M“"ER"é asw@m%@ }gargozf‘ﬂz&ha( %’fifﬁ &I() 3+109RF &
() - 3|++10%ﬂu& @pe3:ralllng welding torch ig oscillated at a

. G XX lOUR G liéﬁég‘%ﬁlﬁ&n(inéléﬁs ﬁg%e%*%#(%@iﬁ ()-3[+GH...... p

X<C+LOUR* & () - 3| ++1 /ﬁ*;{{% 3+109 & ()-3....-/.1
/1 el sSWEP100R: &4() M8k28 F}aéﬁnﬁlb ¥y %+1@M‘®ri§r=s!+1ew& ()-3elf
/g//////XX@|H%+LBW&aQ)l331@W&1Q)261:&&1%&:(1)15&@‘@*& ()-3]| +/ /00 0-3
OEOFOGDpX< 0YR* & 9 - 3+10%R* &

GDSOIOUBOOg%% C+16(hl§kéf1%£§%§E§éf%§g3%53%%%%%%%?%g+ ﬁlh ()-3| ++109%* &
' () - 300011 FRFFEPxX@ ++10%%* & () - 3+109R* &' () - 3| ++10%4R* & () 3+10%Q*&' ()-3|+11
J1} 1~11111pX<C+509Re&hol- Bp¥ +HOLURL B ( fogedRAR BId )pillest BEYRLALEPA 3+109R" & (

| LI e ] A S ()

| +2222222v§37.'1C : carlfle"fle% 80&*3@)99%‘*@&@%% R3S QVRIGASE @) -
04099+9& ()petipRetQR* DARE+dBYREE HLlp88+445W666666] obUd

S&l 109%86& (>-Gl%$+ﬁ£9§$§19§+§1afmea19?{%%5%)s ElaractiEEeE (4 T
that each carrier is moved per welding pass in downward
30 peripheral direction of the pipes.

7. Device for welding together two bodies, for
instance pipes or plates, which are placed mutually in
line against each other while leaving clear a weld
groove, comprising a carrier for a welding toxch guidable

35 in longitudinal direction of the weld groove,
characterized by at least two carriers each having at
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9. Davice as claimed in claim 8§, characterized in
that these maeans are formed by & shaft pin driver for
reciprocal sliding in each carrier and connected to the

10 respective welding coxch.



