IVETHCD FOR-VELDI NG Pl PES AND A PI PE- LAYER The invention relates to a nethod

as indicated in the preamble of claim1. The wel der must herein adapt the -

wel di ng process’ to diverse, . changing conditions and he sel ects IdQ‘u

speed such that he can just still manage 5 to performthe varcaigpuz @(%&
adj ustments. Needi ng_adjustnent for instance are the_wel ding voltage, the

wel ding wire feed, tMETEQD-FOF WELDING FIRES AWNR A PEREr B direction

of the weld, the speed width, rest time and position of the center |ine of
the zi gzag novenent of the vvel ding lance, 10 ‘the distance of the welding
lance to the bottom of the weld and/or the gasspeed to the wel di ng | ance.

The invention has forTrhésmbeatﬁ.ohon'ena‘ueea tdeavmethod psodemHocated in
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control | edwedding sm 33’ cldsivasie n cﬂlmm ng| mend Stlens  landel ki ng
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the wel din set.tl ng o ar ane- ters has

det er mi hed rPQh%Omv&h@e \éﬂ’-bkfé-és @ﬁaueementsmsNae%eg afdjugtmenga cfor '
jmoment ary %.‘rfdgﬁrfdglé‘ Eefef\ahéyw@lfairrﬁ;on%%ua@@:,[} othed mﬁr@nm:ér feaél'lth' s
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el di ng processes ate di ed in which t are usted in
depewndency G 4 %He gﬁﬁﬁe Qﬁc gﬁﬁcéﬂﬁﬁ bt W@%ﬁi‘d ﬁg S’d}%hwﬁﬁat‘:h?atltﬁ}"f?bm a
refereige mhentdidtdmee popether wellding Tandestontheobotton 8T thad oedd ed
nmonent ar I t t to the fact that the
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pi.peline is”s nove- ‘ayer. The nethod of
claim1 adjusts the v@ldl ngveortd.lqn drast foirthgi tat obiessurito simproyvel the -
movenents. welhdJ.ng USrbcd8eSUY adipiplediayer 2Ni. éUt Q:‘Hitilﬁpr&@édtﬁ@ Jre1d
process, i’ based on,previous experience. The weld

gquality and/or increase the welding speed. Accordlng to the

15 invention the welding process is automatically controlled

for this purpose as claimed in claim 1. In this way the
welding process is improved. _ _ :

The welding process changes mainly with the slope

of the welding melt. Once the ideal setting of all parame-

20 ters has been det_ermined for the diverse slopes, the set-

tings associated with each momentary slope can be easily

and rapidly controlled by a computer. In this manner a good

weld quality can be combined witl'i 'a high welding speed,

WhJ.le the roll movements of the p:.pe-layer are compensated.

25 _ In US-A-4144992, US-A-4554430, US-A-4283617 and

'FR-A-2412380 automatic welding procesSes are disclosed in

which the parameters are adjusted in dependency on the

'angle dlsplacement of the welding torch calculated from a

reference point of the pPipe periphery. In these methods the

30 calculated momentary slope is not the exact momentary slope

due to the fact that the plpel:.ne is subj ect to roll move-

ments of the pipe-layer. The metho.d of claim-1 adjusts the

welding conditions taking into account said roll movements.

.;,US:A-4645902-‘ discloses- an  automatic welding

35 pfocess, which is based on preirious experience; The welding



2 operation is initially progranmed with a set of welding parameters. This -
known met hod does not weld with ideal™eonditions as there i'S no ,correction - -
of the recorded pro- gram -concerning the. differences between: nonmentary
roll 5 angles during recording and ring use of the program The

invention also relates to and provides a pipe-layer according to claim3

whi I
on wal ng Aty d}i’ enly Oi‘nﬂ?ﬂaiiggz%frjogfaﬂﬁea' quia& ¥ JkgRl %V%??f%g

Menti on ot her features I nventi ons \é
el uci dpazametenf- d&ds pknewy olnleé‘-m%g ﬁ@@@u nBeFovah vith cidealo g

dr awi ngondit ildifs dagWitherd $§ ha@satwrf@éﬂoﬁl @ Qshed @aéoédsa)vbfo-
perspective - view of - two” dlfferz‘g;*g_I gd vi, ces of an% e- Iayer cordlng
to the9¥BR | GANASTIMNG | fehe Al SﬁEeﬂﬁe F&t‘;"ﬁe%’calmé’ hV\Fg Lsection
a:c CBf’lg ahqnzesw%mmj ﬁécér@img aﬁd ﬂug'lirqh usshof the iprogi-ang aL r owsI Idl I

o] I gure . 0 t ar. e wel di ng
devi ce of flguresTllear‘?cf“ﬁenta %ﬁﬁé g?%%ggr;% aéii(g a@i[%‘?{g ex%rrpl e
for thpipm-tlrayemfacberdehdl e rnln:mﬁvﬂh whigh dthe dovendisin fegnres 1
and 2. used tt]o pargf&?affgnérEF‘te h‘v‘&&ﬁa@eoar{ icularly of use on a

pi pe- Iayer orm - o erein -a.seri.es of pipes are held
mutual ly in I i ne Mentioredeland tetherh frakures fapeerdingpetat rthg whi ch

Sifks § VQ}Fﬁi%wa‘i(iﬂ.' q&@t eiueaasrtewatfﬁ t\&@ M SFcPRpEibh S ELSweAg! i ed
out 30 t antéous nber of Wed,raﬁé. stations, In fiqgure. 1l can be

%
seen ohﬁfﬁ}ﬁ}?%@e_‘?‘ﬂlﬂg Bt Sﬁfﬁ}'eé‘c%%?eaa el B Fgea&ﬂ %eHNeen £4A0
pi pes LcomAnhtic Ebemt al i gnrrent For thi's purpose-one pipe 1 is applied\at

atine toa weldi stati |ch arries | XI nd pref erably
pl aced t her ear ourﬁgglﬁr%ﬁv c%n Tﬁ’ SPEVa & hp%\rsgegggv Vr?g%'é nﬁﬁ ar band
whi ch iad ffedrent owglhddmg deVices of a pipe-layer according to -the .

15 1nvent:|.on, o _
_ figure 2 shows on a. larger scale a 1engthw1se
section along the line II-II of f:l.gure 1, E
figure 3 shows a view along arrows III of figure

20 - . figure 5 shows a circuit diagram of the welding
dev1ce of figures 1 and 2; and ) :

‘ ' figure 6 is a graph diagram of an example for the
control of the welding process w1th a. welding dev:.ce of
figures 1 and 2. : ' - U

25 . The present 1nvention 1s particularly of use on a
".pipe—layer in the form: of a vessel, wherein a series of

. pipes are held mutually in 1ine and are welded to each-

_.other to form a pipe string which sinks to the surface
located under’ water. Welding work is herein carried out

30 '-sz.multaneously at a. number of welding stations. . :

' *In figure 1 can be seen only one welding station - T
6, where a ring ‘weld 2 .'I.S applied between two pipes 1 held
in mutual alignment. For this purpose one pipe 1 J.s applied
at a time to a welding station 6 which carries a fix:Lng

"35 band 3 preferably placed therearound 1n advance. This is a '
thin, elastic, metal, annular band which is cut: through on
the bottom and prov1ded there with a band closure 4 with

[



t he bottom and proyij ded there W|th a band qtlosure 4 W|th 3 which the
fixing band 3 can be placed round:a pi* pe I" with - considerabl e tension.
During fitting 'of the fixing band care is taken that this has a
predeterm ned distance [err] to the pipegend face 5. 5 At the
|l ocation of the welding station 6 a sup- port ring 7 and pipe alignnent

means -8 AL dK I eReedivEiglepaha B'F&Snaﬁet aked @’ at BRdd NP YRk 1O
be arwanged angd. ar epiuppor ed.on a co (nof. dyawn) :held |n e pipes 1. 10

Further plCRRRAYSTabLE {FSRREORANPUE gttfe‘-%%‘i‘g H%nté‘ﬁtﬁéx\?ﬂgdl kgnd -
station 6dare LsngdkenetRathittiis sha@napPriddstdmined aigtandwi §t ited

nmeans 10 i p_ontQ_hooks 11 of ring frame 9. The ring frane 9

conprii ses% Ilh)& ?Pﬁ %BF& *12 which grips with support blocks 13 15
onto b®th edges of - fAtl rehebabocstionadd tthe Welti\imgt @E&tiaﬂgsplaeﬁe&pﬁ
whi ch are tt a leh ¢

, opened an %Lﬁy%neagﬁis"eg%ﬁ%négi gg‘?yf“fe 1%&§né%%r§%€eﬁnﬁ& i on
can be fi ri‘mey DbeSedit otlmetepasatthen b:;f nehes MQ:Iwgldtgtqem afraﬁgedZO
closed ri g }i%% f Lka c usz 01&% :

are fixed overgt e% e peri p er%y gn w?agi(lll)alcﬁ%jf&nslﬂo; ?‘h%@m s- 34

of a weldidrg carriage 21 is guided" over both rails 19 by neans of guide

roll et 22 which grllauwcharv AR & OENEBS F34% i Bdnte wé&eﬂt@pﬁés%

i nner . and .qut er s 23 ra|I 19 Fi xedq to the chassis 34 -of
vl i o oatan B9 The Haliing' hatinn  Anife 2| R108) ERANR 8] whigh, A8
ri ng—t ramaﬁupa.‘emtedle(ﬂdlthiberlmdlgblyothblgﬂlngt tméadyctmmnwﬁriuw gedp 29

& oot h wiio oSkl a3 BEFEE, ARR 0y e, aibd TECRB B e igem .
two gui deatmllhpperSrlnﬁtepme aR wiieiclel gripsc aritibagsupport bddoiesl 13
becaups t R dBtB5tRS lddl I8f FiLYRgIHNE 93t HE" Sai €1 SHPRY Wb MYower
ring pieces 15 which are pivotally attached to the piece 12
on shafts 14 and which can be opened and closed by means of
pneumatic cylinders 16 and in closed position can be firmly
coupled to one another by means of closing means 17. The
20 closed fing frame 9 has radial flanges 18 to which continu-
ous rails 19 are fixed over the whole periphery by means. of
axial pins 20. A chassis 34 of a welding carriage 21 is
guided over both: rails 19 by means of guide rollers 22
\_J which grip with V-shaped grooves 24 onto the wedge-shaped

25 - inner. and outer edges 23 of rails 19.

F:Lxed to the chassis 34 -of the weldlng carrlage
‘_21 is a gear rim. 26 ‘while fixedly attached to the ring
. frame 9 is an electric stepping motor 28 with reduction
drive gear 29 which drives the gear rim 26 and therewith
30 '1_:he welding carriage 21 via a tooth wheel 30. The gear rim
26 is held between the tooth wheel 30 and two guide rollers
31. The mass of the welding carriage 21 is reduced because
the motor 28 with the drive gear 29 thereof is supported by
_ the flxed r:.ng frame 9. A support frame 33 is connected
35 plvotally about ‘a longltud:l.nal axis 35 to ‘the chass:.s 34
and is thus adjustable and is controlled subject. to a pick-
up 36 which " picks up the pipe shape and consists of a



the fixed ring frame 9. A support fr@ne 33 is connected 35 p1votal|y about
a longitudinal axis 35 to the chassi% 34‘and i s thus adjustable and is
control | ed subject.to a pick- up 36 which picks up the pipe shape and
consists of a 4 support roller-bearing on the outer. periphery of pipe
1 and connected to support frame 33 by neans of a support 37 . A lance
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el ectr |Q°T§P%‘B‘b¢ﬂg hﬁabtanpmu £ramgea$3 t PAndmeans oﬂf4§ aﬁupmas%r aw.spn ndl €

42. A Iﬁ%cea&wingl fﬁaﬁé’“?ﬁch‘%d g\iidédefbi-“%jﬁf&ﬁﬁ%ﬁg {haw ¥.or
swivel || abput radi,al - axi s of gl vot 45 and driven I n osci t| ng
manner Qﬁg 'E‘PECFPrlét}Ue & e gSHBPer 4@1'4?}%39 Y, speans o f g@é-ﬁ&?

:El 5 supd aha: #tﬂga ﬁtaa IWCﬁe&ﬁscafflsﬂ %%eblt&wm@e PEihd egzo‘l:i:zgozfters
e zig a W cur.ved zi gz es sho ure etter
wel d |§ﬁﬁg7g% agﬁFEnganﬁmﬁﬁﬁﬁ?ﬁ)éﬁkﬁ?@ oﬁFFSHaFPﬁng& gzln bet ween t he
I ﬁnce carrying frAneléBﬁcé5|canﬂ1ehe 4&nc:escaudnﬁc€lé%| rtor ditve t Qaticwp! ace
the swi axiga e .

end fac%e%tigﬁéut #pe él aani‘Théé's"\i/ggﬁﬁigg g%'l sr+$§(ég ﬁ??’fﬁe qé;n

car- riptvatt 4% mdn&mfdqumcénhosﬁﬂmm cmmrm ey sanvelec2rid ed

i n a aﬂgau [ L&h be
(184" $e5PaLag Astet 9% ) af%é‘ia%bw%ﬁge?ﬁ*d. o, Tane SULE e |7
means dthe wekdingndasce 548 mmé«s by dpedance mnaxer n@é EPNRTS t he .-
vel di ngh@ned g¥ad SpaRRUALS ywatﬁwszzabbedl nzfgb@édlmaég 08l Thdwh 0L tov

25 orient the we dlgg Lance ipto.it 05| ; bl ock 97 al so
al | ons F¥ERGPe ¥ PRETEEr WX o8 PP@ ' r% ?-ﬁ‘é he 2t LR o EFAME be
adJ ust el abtioﬁaguq IBailt Mihl beﬂﬁzetm theelance’ cax €epamen 3@ der to

egyce the gRas plothe MELANg 5371 3000895 AladalEhdu gl | S 5UE O
axis 45 'in axial direction of - ‘ring frame 9 in the case a
p1pe end face 5 is cut at- a slant. : ; . .

' The weldlng lance 48 is: flxed to. the lance ear=
_ rier 44 by means of a lance holder 53  which can be sw1vel-=__-_
20 led ‘into a cleanlng positlon about a longltudinal axis 54
and which can be - flxed into a selected, more or less obl:.—'
que, weld:.ng ‘lance position by means of a hand control 55. -
' Further, using means that ‘are not drawn, the welding lance = - |
48 is manually adjustable in a holding block 97 in order to U
25 orient the weld:.ng lance 48 into its position. The . block. 97 :
also allows the angle of the toich (leadJ.ng or- tra:l.lz.ng the
. weld pool) to be adjusted. _'l‘his angle is normally 90 de~
..-grees + or -5 degrees. | ' | : '
' . In order to reduce the mass. of the welding carri-

30 'age 21 a welding wire carr_ler 57 is fixed to the ring frame
9 and carries a snﬁply roll 56 of welding wire 59 and an -
electric stepping ‘motor 60 for driving the welding wire 59 :
by means of a dri\'r'el'roller 61. In -the case of thin-welding
Wires, three rollers (not drawn) are dlsposed such . that

35 they together stra:.ghten the weldlng’ wire 59. :
C The weld:.ng wire 59 is gulded to the welding
lance via an' elastic, flexible conduit 71 arranged close-



T

9’ and carries a supply roll 56 of weldi ng vglre 59 and an electric stepping
motor 60 for driving the welding wire %9 by neans -of a drive roller 61.

I n-the case of 'thin-welding wires, three rollers (not drawn) are dlsposed
such - that 35 they together strai ghtensthe wel ding wire 59 The wel di ng
wire 59 is guided to the welding lance Via an elastic, flexible conduit

71 arr.anged +d Gifry aréu at theokM @ ound the wire. Further present are
renotig’ control  neans contro |ng t he di versg:nenti oned notors. An

angl e measuri ng dev.%%r'ehers RreseRkdaze (remeteccontyadarneans B4 f for

neasur i ngddﬁtﬁls.pimjethaclih.%ﬁﬂs@n@iﬂh%ﬂéﬁ otdrd he welding nelt. In
reality it measures jhe anqul ar distance [ery betvveen t he wel di ng point 67
of the welding | ance*P48NG1& RERENYIRE: éﬂﬂ@(‘lﬁ aff i rartpeged @n nthes

corred edweildi rtwecanrh.ageglm i sorhmemmb Inajytt hﬁa ab@@itlu;ﬁ i flﬁb;ﬁj‘_%iegons

| pe-1 aye et abo e [ I nal shi XI
Phren | 2 BBl 2 ), the reRaRgl ELEL  fh cPRr) SBEL 4" RRasdughy Bhe
measur i ngangules 6&14&4;&'&@ embbetwetenat’eliel rwelmngngjdﬂmife el aagt tbngugha ,
t he weldi | [;@Wn ur, at_fa alnlng
si gnal co??e?%o di ng%nt 0 tﬁ% I&?% |vﬁec t| oi’h%%é'e ‘the 7\'/%#0 Cfelt,

it is posPPEnE tésmnrectﬁé m frineh bﬁllh@meh i ?‘bhecmdnmaryt )
ref | ofe]

Wiih he macxInagch OF IR pibedo¥en craRechar; Ufef] td” hONELF1RE

th the nen- ry roll
\é\nhl i s tggﬁ’“ﬁ’eagﬂﬁedl Eﬁt&ﬁlﬂ?gl |ﬁB§P§naPFé§su‘r’hh§hde¥$ c® iaklyto

the\e»hl p. ideatiial with €8e pOpardife 4kisind optionally also a gas
control (not drawn),, for_feedi n%te%as t,o the_25, welding,ance are

automatical |y contraited eRELEct MR o JREICRoNBAL ald aMRREOTAPLY ance
[err] by sé&uateld ainotthe Yengtiwise plane through the welding point

15 67 drawn in figure 2. It is noted that for obtaining a
signal corresponding to the absolute inclination angle of
the welding melt, it is possible to measure the angle path
of the welding device from a reference point, e.g. referen-
ce point 68 and to correct such. anqle path with the momen-

- 20 tary roll angle of the ship.>Said roll angle of the ship is
then measured with an inclination measuring device connec-
ted, to the ship. .
' The motors 28, 58, 40 and/or 46 and optionally
\_J also a gas control (not drawn) for feeding gas to the

25 welding lance are automatically controlled subject to the

measured momentary angular dlstance h by means. of a -compu-

. ter 70. : : .

. This method for controlling the welding process
has the advantage that welding takes place automatically in

30 'e _'continually changing manner which takes into account the
slope of the weld at the position of the welding point 67.
This saves the welder a great deal of work and -concentra-
tion so that he has only a supervisory function. The wel-

_ ding. speed can hereby be increased to the weld:.ng speed

35 perm:.ss:l.ble for each weld:mg point 67, this in contrast to
the known method wherein a speed permissible for all wel-
ding points 67 is set. The mentioned stepping motors can_ -

———_ e —



Thi s met hod for controlling the wel ding process has the advant age t hat

wel di ng takes place automati-cally ifh 30 * a continually changing manner

whi ch takes into account the slope of the weld at the position-of the

wel di ng point 67. This saves the wel der a great deal of work and concentra-
tion so that he has only a supervisory function. The wel - ding speed can

poi nt 3L chHRET IR, o’ BReHBLA 0UElnd 1ot RE BORR 1L of" el % |
for al |tm1nagne|¢gqodmtors7 di edectrie naticsheliCs mahuusy whiohs - -
6 al t hoyghy e?&éd' Witﬁf G "éﬁ%leceaﬁt%% @ Y & dcl's . Lromagnetic

not ors ‘or ectric not or s are proyvided wt swtable

~control with feedﬂ'ﬁ'@x B’Péﬁé-lng TREVICR A§ 8§ cEigurer 4 W@%M%sponds
5 ‘ﬂ'”b:iﬂﬁi&h&%é‘ 'dk"ﬁﬁgﬂré@dﬁﬁnﬁi 2 tmlfﬁeramfee%—%ﬁbet \&%a\te*tﬂ#d'g |
carria are now presept each having _connec ei r chassi,s a
Gonr 1 vebdind GAFIAGSE Y, BHR Gy PRESENR Fach chaysneTFaRRaAted
cour se wotgeﬁgr :t:lﬁﬁssi*m sa gease n:u.m‘ @6 tdmmhl dregemhe gh:d.g@:edl(by

ted t the ringdra e onln.
: thereo Eﬁﬁﬁr 'b%"%u %t?’f)rgzaéT gﬁhe% zl:pé] gﬁ@?’g ?Sgﬁ&;?a%%§e i x?ngg
band 3 likewpbeypareaseart zﬂnptmes\npbdlngbm m&shl ch are rel easably
ttar ched to th
athgy ched to efé:‘)pfs fidt ef’tfiﬁﬁ the ?.nq frame .9 kﬁ&e% %ﬁ}% o

uséd for pipes of “divers s ypes an hdi Mensi ons var q@r
20" Wi tﬁaMF-agleKﬁdkriétsbelgménB‘o thexrgen Spinv\éi%iqﬁﬁ%tﬁ?roﬁ 16 ndsg or

| NSt anCggPLA: tdl&ﬂéﬁefgu'ﬁpeﬂn%@&ﬁﬁﬁd ”Eiﬁiﬁemﬂéﬂd Ui §8 Ay pch e
provided, with a renpte contro

81 hat a wel der obserV| ng
the wel Hikg AoaRted (?Hﬂpi‘-"ﬁtter ﬁtt]a? rﬁha AR erS ﬁaﬁﬁgicg &F%Th such .
an el engpéaSto the mpper:qmﬁgblpﬂécésleO of a plurality of welding o
St‘itg ons 6 are al co_nri%%te% :|.to?'1 a:58"MBa Cenecialfor ‘pipes  of  divers-
steel types and . w:.th dimensions varyinq from 4 -to 20" with
" wall thickness from 6 to 30 mm. B ' .
Six weldlng stations 6 are for 1nstance present,
each -equipped with two main control  units 80 and ‘each
20 provided with a rfemote control element 81 so that a welder,
while observing the welding proces’s,' can --intervene.~ at -a
random place and pos:LtJ.on with such an element 8l.. .
The main control - unlts 80 ‘of "a plurality of
welding stations 6 are all connected to a. common central u
25 computer 82 . There are optlonally two central computers
" present, each for three welding stations 6, which are then
. provided with identical welding programs. .The welding'_
.prograni comprises a control of ‘the ..welding. process for six
' par‘ameters- each of which are adjusted to an’ideal setting
30 's_nbj ect to the angular distance a. This setting can take
" place step-wise, for instance-per 15° of angular_ distance
a, this differing if necessary. for ‘the various welding
beads of a weld -lying one above another. For the welding
. bead to be ‘carried out the associated ‘series of - functions
_ 35 is therefore selected, -each of wluch as noted is dependent
on ‘the angular. distance a. The six controlled parameters
are: S - '



-
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25 conputer 82:. Theré are optionally two central conputers present, each
for three wel ding Stations 6, which &re then provided wth identical-
wel ding Pprograns. The welding program conprises a control of the

wel ding process for six paraneters each, of which are adjusted to an ideal
setting 30 subject to the angular distance [err] This setting can take

pl ace st epaYisfig Wiird e 8 =128} M bith 2RAYR oAl YRR Sy 'sdhi s
F'lng eads. of av(rif/ecftd&l'

differing 1f neCessary for the variqus we 8, yl ng one

above anotdBfe EBeethe viel diMgWheTdE(B) pWikth, FWdCH 9% 1Qf RekR¥ R&d series
of functipafcéSvolt ref-orw.vseéeftaﬁ,wsﬁﬁhswﬁtw@3 as noted is
dependent on.gtl.le 33) ul ar distance a. The six controlled paraneters are:

7 vel di ng®3Fte1pk i)wsge_ f(a) with switch 91 of notor 58 lance speed
WW s f(a) with switch 92 cb.spterf£g8)| shgnalobsage switdhv.o4 f(a) with
switch 93 oscillation speed 5 ' ~ OS = 1f(a) signal 95 to
switch 94 of notor 46 ogci | lation mﬁ’ﬁt’ﬁ%?’/i. 46 f(a) signal 96 to switch 94
osci | | at i oscitiation width ' © OD =f(a) signal .97 to

switch 94 The cassette-with g pr ogr.f dsﬁﬁhﬁi”gspﬁ:@%ﬁé&i{ g det erm ned
in

pi pe di nension and material 1S enter e conmon conputer 82 and the
nenory ofos@dliskiemerest iime@aded . The conputers 80 are now connected to

conpgiger 82 15 so that the d\@bﬂiﬂgf?af]aﬂéﬁ&i B7€ t@NsRi¥EH Yo the meno-.
rices of conputer 82 as a function of,t’goe aR-'f%]m ar distance a. Each of the

wel di ng | ances 48 wihfs Sas&atHe oWitBo eMograme wWaldind pProqess
wherei n afpiit aldetteihihea pipe yiandmsicy aadi averikdsuls ngntérele in
wel ding | nces°48. It is 20 - p iSi bl e_t}?or one vveloq(% n&l ance 4g 'ip -\éh()z'lsly or
parti all yEREEOBTON GRERETET §2,8P8 (the MENORY SF Jthe SORPHERT, B
loaded: The computers 80 are now connected to computer 82
15 so that the welding parameters are entered into the memo-
ries of computer 82 as a function of the angular distance
a. Each of the welding lances 48 welds a sector of 180°, to
the left and right, wherein a mutual collision is prevented
by position measuring of the welding lances 48. It is
20 ~possible for one welding lance 48 to wholly or partially
take over the welding work in the region of the other if
this other fails. With small pipe diameters there is only
one welding lance 48 present per welding station which
W, finishes the whole periphery (figure 1). _
25 If a change has to be made in the welding pro-
: gramme'; this 'is then carried out simultaneocusly for all
. welding stations 6. in the central computer 82. The paramé-
.ter functions may however only be modified to a small
extent in order to prevent the standard weld quality fal-
30 1ling outside that agreed with the customer for the pipe
string. It is therefore recommended to leave the cassette
in the central computer 82 so that when it is switched off
the modifications made on the panel of the central computer
_ 82 are deleted and the original parameter functions r_émai-n
35 preserved. During performing of the method it is possible
to see the whole stored welding program on a screen 85 as
well as’ the" selected parameters for the diverse ‘welding

———, — —



this other fails. Wth small pipe dianmeters there I's only one wel ding Iance
48 present per wel ding station which finishes the whol e peri'phery (figure.
1). 25 If a change has to be made in the wel ding pr.o= granme,
this is then carried out sinultaneousl* for all welding stations 6 in the
central conputer The parane- ter unctions may however only be

m)drfre +staaﬁaa g.‘ Hod fiéae ’ﬁﬂeﬁé‘l’:‘éent the standard weld quality,

fal - I ng out si ag ree
i's ther ef or e T ecomi@hd&fd ’e?#%vethﬁe paximupme Eimenevadnesal wdddp
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central orrput er eéjel at %ﬁ: ﬁe ori gr ear gneter fungtions, remain
35 preserSed?t rﬁrrf"ﬁg q’rﬁ;" & ?‘F?Fho AXiQySs; gatignsedn ne
whol 8 stthiedshekrtiest pomgiblentimecr een. 85 as weII as the selected .
parameters  for th d d | cations thereto.
~In addition the ?f%%ﬁﬁ% V\ﬁé 3%?&3%‘19@?1 i@gﬁggﬁ%g ﬁﬁ e mon
conput ers&eyi ntor dalter r hei zwellddngi ngammt;na stfiarhueed pardicular

var i ous ﬁé?ﬁiﬁg l]).a'iu:'_é 44 £82 Ry a %Zx?pH]seet éPg 8"y %”Cﬂhé:f’“a'

probl ems | neces-"gary to di ng ararre ers:
parti culeperptedneithes f3omfshe \pangl pthexrest: Her c Hypremote |°;9l't'hen

opehgt edegbi heirHd OfeiNg FE’é‘@' phitanatlero rviwuéemth ase- aaQomhrt%anVe -
new y set ararret er val g wll “be automatical l er or ne

memory JPEEERFULS: Y AN SERA REMORY G HONRYLRY BQn 6§eF98\éeatsné'-%l ue-
set in Cpﬁiﬁblém Hik | BebAMWasE e OBhy tviﬁlﬁ ogetMiof ddmowéntreb dEput s’
82 is again followe éej The Yjalue set in £ aggrs no er}.:rsered
0 coepbR AR onll T Hhd, dinoitan lor BRI RER L, dombit et g2
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rrputer arrange Irnstance on
missz.on to other computers 80.. _ .
Dur:.ng performlng of the- weldlng work the central
‘computer 82 can provide . ‘information ~about the welding
process to an onkoard computer arranged' for instance "on the
20 bridge of the plpe-layer so that the captain of the plpe-
layer can take this into account in controlllng the propul-
sion or warping of the pipe-~layer. It is conceivable for
- such information to: be ger_ze'_rate_a as control signals to: an
automatic navigation' or warping - ‘device in order to control U
25 the pipe-layer- subject to these s1gnals.._
- Each welding lance 48 is .under the control of a
_---welder work:.ng practically :|.ndependent1y of other welders.
..He places his wel_ding lance 48 in a start position, automa-~
tically or -using-__ motors, while- making use of switches: .on
30 the panel  of ;eb;ﬁputer-..;_s_q or the remote control 81. He
- selects the welding bead to be carried out and adjusts the
position of the welding lance 48, i.e. in peripheral direc-
tion in- the start position, in lance direction and trans-
_ verse d:.rectlcn and then sw:Ltches on the start switch.. -
35 o It is: noted that the operator can select. the
startlng and f1n1sh1ng points of each weld run. Preferably
‘he selects. staggered .start-stop points of successive weld
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20 br| dge of the pipe- | ayer so- that the captain of the pipe- Iayer__ban. S

take this into account in controlling®the propul- sion or. warping.-—of the
pi pe-layer. It is conceivable for such information to be generated as
control signals to an automatic navigagi on or warping device 1in order.to
control 25 the pipe-layer subject to these signals. Each wel ding | ance 48
I s .under control of a welder working practically independently of

ot he:V wel'ders’ . He places his.welding |ance 48 in a. Start position, automa-
tically or using noThes wekding nearsjagec23s then bésins t@orun hacgarel of

comput er &0ng" £5e RIVSERRkAbAS lspedk, SURE! nthk Wil NBchR2d tHebe

carried out and a posi.tion of t he wel di ng |.ange 48,
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accor - | pr.og J spged, er e t 0Sg,

novenent S agﬁéﬂyﬁte gaé‘ggggg’ igﬁopem(aac}% f{%{é‘ ﬁ&‘ E%h%gvtol ltagge éié%bl ed
and the vwedltagewire feed starts noving. During vveI di ng the wel der can

al tepgthe welding | apge wafathgn Sl bYs 2REoACI InbhBuPEa! W

arrplltu- de- withih™a mpargin o] and "adjust the wel
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welding wire feed, welding voltage, carriage displacement,
. shield gas feed and oscillation movement.
The welding lance 48 will return to its starting
‘position at maximum speed. Having arrived there the follo-
20 wing welding bead is automatically selected and starting
| and further operations take place automatically. If neces-
sary, the welder can at any time bring to a halt the wel-
“ding operation of a welding lance 48.
W, ' - Data relating' the process of the welding opera-
25 tion of all welding lances 48, i.e. all control values as ‘a
-function of the. angular distance a with their mod:.flcatn.ons
..:as .set by the welder, can be recorded in the central compu-
.ter 82. The computer 82 receives from an angle measuring
device 90 signals relating to the momentary angle of pitch
30 e of the pipe-layer and delivers these continually to the
computers 80. The sik mentioned parameters are now set |
- subject to the angular distance a which is corrected for
the angle of pitch e. =
_ Shown in the diagram of f:.gure 5 are commum.ca-
35 tlon hardware 99, connected to the computer 80 via control
electro'n.cs 98 and electronJ.cs 100 of the stepping motors.

‘It "is noted that the control of the welding

g



The welding lance 48 will return to its starting position'at nBX|nun1speed
Having arrived there the follo- 20 wi ng wel ding bead is automatically :
sel ected and starting and further operations take place automatically’ If
- neces- sary, the welder can at any time bring to a halt the wel- ding
operation of a welding lance 48. Data relating the process of the welding
opera- 25 tion of all welding |ances 48, i.e. all control values as a .
function of the angular distance [err] with their nodifications as set bVMﬁH
the wel der, can be recorded in the central conpu- ter 82. The conputer 82
receives fron1an angl e nmeasuring deypce 90 signals relating to the -
nmomentary angle of pitch 30 [err] of the pipe-layer and delivers these
continually to the conputers 80. The 'si-x nentioned paraneters are . now set
subject to the angular distance [err] which is corrected for the angle of
itch o] | lLQur cqmugicas on
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of revolutions of the stepplng”mqtq:328. This is very
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-sxmple using a computer. _ S _ L
- .Attention is directed to GB;Z 274 420 which is
divided from this disclosure and relates to a method for
welding together pipe ends of pipeggwherein_pipe ends of
a plurality of pipes held hutua;lg_in line of a pipe
string are welded to each othe; on afpipefleyer_floating__
on water, wherein at a plurality of welding stations a'_
weld is applied simultaneously' between pipe ends,
characterized in that the weldlng process of the
plurallty of welding stations are. controlled from_a'
common computer,. whereln 51gnals ccneernlng the progress
of the welding process are prov:.ded to the common
computer from each of this plurallty of weldlng statlons.ﬁ
Tand that the forward dlsplacement of the plpe-layer is
controller subject to the 1nformatlon generated by thee
common computer.



a pIurallty of plpes ‘held nmutually in line of a plpe st

each other on a pipe-layer floating oh water, wherein at
wel ding stations a weld is applied sinmul t.aneousl| y bet "ﬂ,“@“ﬂ,muﬂ
characterized in that the welding proggss of the pIuraI

stations are controlled froma conmon conputer, wherein signals concerning
the progress of the welding process are provided-to the commuon conputer
frokgeach of this plurality of welding stations and that the forward

di splacenent of the pipe-layer is controller subject to the information
generated by the conmon conmputer. crAmes] CLAIMS 1. Method for wel ding

t oget her pi pe ends of pipes (1) wherein pipe ends of a plurality of pipes
(1) held nutually in line of a pipe string are welded to each other on a
pi pe-layer floating on water, wherein at a plurality of welding stations a
weld is applied simultaneously be- tween pipe ends, characterized, |n t hat
at least at one of said welding stations the wel ding process i's

automatical ly carlheueﬁhﬂd f¢rdw9bdﬂ990y°qnta8rl@@pﬁtﬁﬂﬂ&rﬂflpépesn

T o t 0 t f
ey pEET| YHGAEh pihe BB \UrClh,) DLISRIINY o) it Oy okt on ©
cl ai nedmwmy mlll dine efapadide -stxing rarpawelfed pd&a BRoR other

di spl aceegt gif é'-tlégréft ﬂ&%ﬁ/ﬁ{gﬂaﬂ ates (%eﬂ!ﬁi a&eaoegswbsutf t he
wel d (

re f'e sai nce 48 e rad| al
di sFanc%foP' Qild’%\eﬁ'&?ﬁj c? ("’A?g)d iFaﬁR%l%ed{j 'ﬂeg?ﬁgl fieter and
t heZi gzmempewteMsﬁacﬁaWdtemdmcm( t&htaraft emhstoau:r o:brhedow th the

b pesl AR BENBRe AR (el Rle, StARE E8edRh. 40 ouprmaticed it ne:
plpe enﬂsrrie@lpeatheiﬂ ndeépehdency on at least one inclination
measurement providing a signal which is dependent on the
10 inclination of the pipe-line due to roll movements of said
pipe-layer.

- 2. Method as claimed in claim 1 or 2, characterl—
zed in that the peripheral displacement of at least one
welding lahce (48) over the pgriphery of the weld (2), the

15 welding wire feed of said welding lance (48), the radial
distance of said welding lance (48) relative to the weld
inner diameter and the zigzag movement of said welding -

\_ lance (48) are each controlled with the use of an electric
stepping motor (28, 60, 40, 46).

20 - 3. Plpe-layer - comprising a vessel carrying a
ﬁ_dev1ce for weldlng together pipe ends of pipes.held mutual- 1
.ly in line of a pipe string, said. device comprising a

plurality of 'welding devices situated at a plurality of
welding stations (6), characterized by at least one angle

25 measuring -device (66, 90) providing a signal which is

dependent on the inclination of the pipe line due to roll
movements of said pipe-layer.
4. Plpe-layer as clalmed in claim 3, characterl-
zed by at l-east one stepplng motor (28) for dr:.v:.ng the
30 per:.pheral dlsplacement of a weldlng lance (48) over the
periphery' of *the weld (2):



ly in line of a pipe strlng, sald devrce conpr|5|ng a plurallty of meldln
deV|ces situated at a plurality~of werdi ng- stattons (b) cnarduteruceu~ny

*least one angle 25 neasuring device (66, 90)
vvhi ch is dependent on the inclination of the pipe |i m" #’I 'ﬂ@"' ﬂl
novenents of -sai.d pi pe-layer. 4. Pipe-layer as clalne « nccl al
characteri- zed by at |east one stepping notor (28) for driving the 30 .
peripheral displacement of a welding |ance (48) over the periphery of the
weld (2); * C L M S * 12 at |east one stepping. notor (637
for driving a welding wire feed of aqwelding |lance (48); at |east one -
steppi ng notor (40) for- driving the fadi al distance of a wel di ng | ance
(48) rel-ative to the weld inner dianeter; and/or at |east one stepping
ot or (4@ &%f'a %f'dhagsk%pqzﬂ;zaﬂoaafem) ofod WQ"J.@':.@Q;'&”%I(&'@
Met hod fo 3 g together. pipe ends o glpes as claimed in cIa|n11 or
claim?2 W%E%sfﬁﬁﬁlaﬁlﬁ welddng nlaner e(¥R22ribed with reference to the
acconpanyt NgedERWMdHES . s@e§p1£gpatdtmter(w) CEatnmtﬂﬁrﬁgk athe3 radrdRi m 4,
G o ngsdPstindE ¥ *a"NiE FFg THAC(4B) " SHRARE LS the sigpgpanyi ne
inner diameter; and/or
at least one. stepplng motor (46) for driving the zigzag

movement of a’ weldxng lance (48). . :
5. Method for welding together plpe ends. of: - 1

pipes as'clazmed in claim 1 or claim 2,_$ubstant;ally-as
hereinbeforeidescribed~with_reférgggg‘to-the accompanying

drawings. :

6. Pipe-layer as claimed in claim 3 or claim 4,
substantially as hereinbefore described with reference to
the accompanying drawings.
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