METHOD FOR V\ELDI NG Pl PES AND A?*P| PE- LAYER, Theal nvention relates to a nethaod
as indicdted in the preanble of -claim 1. The*wel der nust heréi \c,i\j t,th
wel di ng process to diverse, changing conditions and he sel ect éj EHH'IQSO
speed such that he can just still nanage'5 to performthe various

adj ustments. Needi ng adjustnent for instance are the-welding voltage, the
wel di ng wire feed, the speed of the welding |lanc eral direction
of the weld, the’ spéﬁ? F9R WRAING r?et% %l*l%&'iﬁ%center | i ne of
t he |gzag movenent of the welding |ance, the 10 distance of the welding
| ance to the bottomof the weld and/or the gas feed to the welding | ance.
.Jhe invention has for its object to inprove the wel ding process on a
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The invention has for its object to improve the
welding process on a pipe-layer, i.e. to improve the weld
quality and/or increase the welding speed. According 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 and/or the welding speed is
increased. _ : . :
' ' US~A-4145593 discloses a method for welding
20 together pipe ends of pipes, wherein pipe ends of a plurali-
s ty of pipes held mutually in line of a pipe string are
welded to each other wherein s:.multaneously at a plurality
«of welding stations the welding processes of the plurality
of welding stations are controlled from separate computers.
25 When, however, the welding processes of the
plurallty of welding stations are controlled from a common
computer, it is possible to change the welding program from

“ said common computer, for instance when the new pipes are
made from another material.
’ 30 Further is 1is possible to centrally steer that

other welding stations take over a part of the welding job
from a welding station which for any reason can not manage
to do its ]Ob in its available time period.

The welding process can be optimally increased by



2 advancing the pipe-layer well in accordarité with the pro- gress ‘of the
total welding process. The invention*also relates to and provi des a pipe-——
| ayer .according.to claim3 on which the invention can be 5 used to

particularly great advantage. Mentioned and other features according to the"

invention will ‘be elucidated in the gescription follow ng hereinbel ow with
reference to a drawing. Ih the drawing in schematic form 10
fi gures abivantihg htivea giperiayereweldw iai avcordidbheeenitiel thag i ces: of

a pipe- lity Segcffo&géngo ijtvl;g agm&nﬁ*gﬁes |gure 2 shows on a | arger scal‘e?a
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carried tmﬁemhanlmanmtnurlefea*emeww&)ea dfr:awdhql ndirst 8hé odsawhing u:rure 1

can be se 0, | di ng station 6, where a-ring weld 2 is applied
e Bt

bet ween
is afplied at a tifkguxes delandgistshownab perspectiveeyiew i afndwmand 3

prefera ﬁ?@ o] [ nge SkkCeH@t al
annul argb j% ch&?gagﬂ‘ﬁ H%S%lﬁ%ﬁa%ﬁt pbﬁ-gﬁly}rﬁ épé'%t\s/]f%%e Egre Wwth a_
band cl dawentdaRx h which 35 the fixing band 3 can be placed round a pi p

1 with conside- rabjgm+€n3i 0O8hoWs! 6 fd t thbges! éé&lé' %”Qe‘?@%@xﬁ@& i's
taken that this has agredelerm ned. di st apce . g to he. pi pe _
section along the line II-II of figure

15 fa.gure 3 shows a v:.ew along arrowsIII of figure

figure 5 ‘shows a clrcult dlagram of the weldlng
device of figures i‘and 2; and S
' figure 6 is'a graph diagram of an example for the
20 control of the: welding process ‘with a- weld:.ng device  of
figures 1 .and 2. ' ' ' ' '
' The present :mventlon is partlcularly of use on a
pipe—l'ayer in the form of a vessel, | ‘'wherein a. serles of
pipes.are held mutually in 11ne and. are welded to each other ~

25 to form a plpe str:.ng which s:mks to the surface located -

' under water. Welding work is herein carrled out simultane-

" ously at a number of weld:.ng stat:.ons.- ' '
~ In flgure 1 can be seen: only one welding station
6, wvhere a rlng weld 2'is appl:.ed between two pipes 1 held
30 in mutual allgnment. For thls purpose one pipe is applied at
a time to a welding station 6 which carr:.e_s a fixing band 3
preferably placed therearound in advance. This is a thin,
elastic, metal, annular band which is" cut through on the
. bottom and provided there with a band closure 4 with which
35 the fixing band 3 can be placed round a pipe 1 ‘with conside-
rable tension. During fitting of the fixing band care is
taken that this has a predetermined distance g to the pipe

“figure 1; 15 - figure 3'

1d 30 .in nmutual alignnent. For this purpose one pi pe'_'

*



3 end face 5. At the |ocation of tfie wel ding statlon 6 a support ring 7 and
pi pe ali gnrrent nmeans 8 are arranged i nsi d& tHe pi pes at the position of the ™
ring weld to be arranged and 5 are supported on a core (not drawn) held in
the pipes 1. Further placed on the fixing band 3 at the posi- tion of the
welding station 6 is a ring franme 9 whigh is manipulated to this end by
h0|§t|ng means 10 which grip onto hooks 11 of ring frame 9. The ring frane
9 conl%rl seendnfa@eupper ring piece 12 which grips wth support. bl ocks 13
onto Doth edges of fi b | O
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rollers 22 which 20 V- shaped grooves 4 onto Uge shaped

[

i nner and &&P8r %fdgE% ype&pw |stalon; Reds oatﬁ'énghd‘s%a}%e 32

wel di ng camanagalateldsm g.e;ﬁrs renm 3y, hoiidtdrlg mdins ald atmmh tqrit;h&:rittcng

frame 9 is_an tI’IfC st efw%?‘ with re ?UC“O drive ears

whi ch drivB8 Fﬁe Jg]gaP rllFﬂ‘ f e %e HPHS car FPQB % V|aapa

t oot h dheehppe®. rimg geiace i1 Zﬁushh@rﬂpbemansuppormowiqdhsellxsmm t wo

gui de roII 3 S h Nng,.C S d

'?he not or Eh Sehdg&% ‘g?l \?(Ja&égg %fgﬁf ﬂ%rggf %F?ié%g‘%é‘grl?%dtgg 'lti%ggtlb
framePQeCASsd;ﬁpthlﬂhaﬂi'eSZi’i@Whéc@‘éﬁaghedti—IOI yEheyopiege 12 on

ong! ¢ ud nghaf¥bs 1% bfd! hﬂ}(%aSéAﬁ 3 %’ﬁkﬂ tQH& @dé%&bﬂ: _Radnks of

controll ed subject to [ pe and

consi sts oPnﬁuE‘B*ﬁﬁGr Fledmd@rrsoéaﬁ i FRA O:FP t ﬁ§°§ﬁ{ieP°EéFﬁ-Eﬁe F)?noﬁaep iHrmlang

connectsd tBupled to one another by means of closing means 17. The

closed ring 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 which

20 grip with V-~-shaped grooves 24 onto the wedge-shaped inner
and outer edges 23 of rails 19.

‘ Fixed to the chassis 34 of the weld:mg carriage 21

is a gear rim 26, while fixedly attached to the ring frame 9

is an. electric stepping motor 28 with reduction drive gear

"t 25 29 which drives the gear rim 26 and therewith the 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 bjr the fixed

30 ring frame 9. A support frame 33 is connected pivotally

about a longitudinal axis 35 to the chassis 34 and is thus

adjustable and is controlled subject to a pick-up 36 which

picks up the pipe shape and consists of a support roller

. bearing on the outer periphery of pipe 1 and connected to

35 support frame 33 by means of a support 37. A lance carrying

frame 38  is:.guided for adjustment in radial direction

‘relative to the support frame 33 by means of pins 39 and is



35 support frame 33 by nmeans of a support 37. A | ance carrying frarre 38 .

is guided for adjustment in radgial" direction relativeto the support ™ -

frame 33 by neans of pins 39 and is 4 adjusted by neans of an electric
stepping notor 40 via a gear transm ssion 41 and a screw spindle 42. A

| ance carrier 44 is connected to the l@nce carrying franme 38 for swivelli n'g.

about a radial axis of 5 pivot 45 and is driven in oscillating manner by an
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drive r case of thin welding 30 wires, three rol]ers (not

drawn) are di sposeBheuvalehng Lpaget Géetlﬁelflé@dafcﬁ’nﬂ%\? tll?é"%l‘iﬁ]ﬁ@l%re 59..

15 44 by means of a lance holder 53 which can be swivelled into
a cleaning position about a long:.tud:.-na_l axis 54 and which
can be fixed into a selected, more. ori_.]_.ess oblique welding
lance position by‘-"me’ans of a hand control 55. i?‘urther, using |
means that are not drawn, the welding Ianc_:_e 48 is manually
20 adjustable in a -holding block 97 in order to orient the
| welding lance 48 into its position‘. The block 97 also allows
‘the angle of the torch- (leadJ.ng or - trail:n.ng the weld pool)
to be adjusted. This ‘angle is normally 90 degrees + or - 5
degrees. . : : B C C ' -

25 : - In. order to reduce the mass of the welding carrla- : o

ge 21 a welding wire carrier 57. is f:x.xed to the ring. frame 9
“and carries a supply roll 56 of welding -wire 59 and an
“electric stepping motor 60 for driving the welding wire 59
by means of ‘a drive roller 61. In the case of thin welding
30 wires, three rollers (not drawn) are. diépbsed such that they
together stralghten the welding wire 59. -
' The weldlng wire 59 is gulded to the weld:.ng lance |
'vie .an elastlc, flexible conduit 71._arranged_.close-flttlngly
.. around the wire. _ o . L
35 . Further present are remote control means 64 for
controlling the diverse. mentioned mo_tors. BRI .
An angle measuring device 66 is arranged on the

B



The wel drng WI re 59 is gui ded to tfe wel d| ng lance via an elastic, flexi'bli_e“____ '

conduit 71 arranged close-fittingly around the wire. 35 Furt her
‘present are renote control means 64 for controlling the diverse nentioned
notors. An angle measuring device 66 is arranged on the 5 wel di ng

carriage 21 for nmeasuring the absolute ificlination angle [err] of the
wel di ng melt. In reality it nmeasures the angular distance b between the
wel dwg powmldenqofcamm d2Ag foghceeamnning hEhee laPgedutsheinchimation

reference galy '1Te G%fcoﬁﬁéckw"éid’!r@ hBet.Ol1n a%hh't§ ti“@ %&%ﬁ&%@/ the
|ncI|na-t|on pe-1ayer together with th eﬁg bout the
|
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angl e of tlue.onebdﬂ rt@emplnpeﬁltaya' mm;aﬁner twn.tteasha q:ipre—]ahgé calpant thet he
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rol | angl ewdtht Itbesmlrpe-dimﬁeraMSWed with an i ncI I nati on measuring

devi ce connected to e sty leThemg%notﬁag dé%lféo gd/ ({54 laé'lfie l[glly

optionally 20 also-a gas control eedlng as tot
wel di nd0l aﬁé’éuéﬁédadtrbrrﬁhé?c&PWthﬁﬁleollﬂéi‘%u xeughk o thre WRlgdine point

monent ftlry eaghaﬁéw%itranﬁg{@ér]z .byﬁmseaw Q{ot%@oﬁﬁai:erfcﬁ@ olﬁghinﬁfﬁbﬂoﬂ for
bl age aut oHABREH 1GPTTRSPRRALRg 50 y it ABRRY Uhin EChHTEFL PRk B30 ooF
account t hehel eeddimdg heelte) didt 1tshq>qmnmwnt®fméhsuml dmeg Yl ﬁathThl S
saves the %l ggr Sed' (?L?xt %%‘ylc%f ‘A_I\lpgmk aq:defecine%&et p"io:mci'[1 e.g. reference
15 point 68 and to correct such angle path with the momentary
roll angle of the ship. Said roll angle of the ship is then
measured with an inclination measuring device connected to
the ship.

The mnmotors 28, 58, 40 and/or 46 and optionally

20 also a gas control (not drawn) for feeding gas to the

welding lance are automatically controlled subject to the

‘measured momentary angular distance b by means of a computer

70. ' . |

Thi_s method for controlling the weldin@ process

\—/ 25 has the advantage that welding takes place automatically in

a 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 concentration

so that he has only a supervisory function. The welding

30 speed can hereby be increased to the welding speed permissi-

ble for each welding point 67, this in contrast to the known

method wherein a speed permissible for all welding points 67

is set. The mentioned stepping motors can - although not in

.. preference - consist of hydraulic or electromagnetic motors

35 or electric DC or AC motors which are provided with a
suitable. control with feedback signal.

The welding device 25 of figure 4 corresponds with

.



so that he has only a supervisory function.” The wel di ng 30 speed can he'r_eby-'
be increased to the wel ding speed:permssi- ble for each 'wel di ng point 67,

this in contrast to the known nethod wherein a speed permi ssible for all
wel di ng points 67 is set. The nmentioned stepping notors can - although not
in preference - consist of hydraulic ¢ electromagnetic notors 35 or
electric DC or AC notors which are provided with a suitable control vmth
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can 1iont ajo/adre atpraaﬂaﬂtmjn @&ce pad p03|t|on Wi th such an eI enent 81. The
main control nits 8

Q f | | 0 | di 6 1
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conprises a con ng process for six 25 paranmeters each of
which are adjustedi® weldingl stationsg 6 are for instance present,

15 each - equlpped_ with two .ma_ln. control units 80 and each
provided with a remote control element 81 so that a welder,
while observing the welding process, can 1ntervene at a
random place and pos:.tlon with such an element 81.

: ' The main ~control units 80 of a plurality of

20 weldn.ng stat:.ons 6 are all connected to ‘a common central
‘computer 82. - There are- _o_pt:.onally ‘two central computers
present, each for : thréee welding stations 6, which are ‘then
provided with identical welding programs; The welding

program comprises a control of 'the""we_i'din'g' ‘process for six
25 parameters each of which are adjusted to an ideal setting . . o

subject to the angular distance a. This setting can take
!“place step-w1se, 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
30 carried out the'associatea series of functions is therefore
selected, each of whlch as noted is dependent on the angular
distance a. The ‘six controlled parameters ‘are:
welding wire feed W.S. = f(a) with swltch 91 of motor 58

. lance speed ' W.W. = f(a) with switch 92 of motor 28
35 lance voltage W.Vv. = f(a) with'swite'_h' 93 '
oscillation speed ST R
'0.8. = £(a) signal 95 to switch 94

»



subj ect to the angular distance [erT]. This setting can take place o
step-w s€, for instance per 15 of angulaf distance [err], this differing
i f necessary for the various wel ding beads of a weld |ying one above

anot her. For the welding bead to be 30 carried out the associated series
of functions is therefore selected, each7of which as noted is dependent on
t he angul ar di stance a. The six controlled paraneters are: welding wire

feed“-_f.';z\ls. = f(a) with switch 91 of rmff srots® |4fce speed - WW = f(a)
wWth switc 0 %ﬁ:__hBS | ance vol tage WV. =f(a) with switch 93
osci | | atio%sgg'ég%tggg rWi: (a) signal 95 to switch 94 7 of notor 46

Qoscillation width OA = f(aP-dgralf@ iaak & de ceitehi9%on rest tine

5 oscillatiorOrxest= tilid signal 97 to switch 94 The cassette with a |
programed wel di ng process for a determ ned pipe dinension and material is

@ntered® n the comon conput & B2 Jifd@he VYot ks R%er 82 is
| oaded. The conput er Th) calsdtBl AL Gskddr mied tvislding prdcédat fohe
wel di ng parangters are enterea.i nt o .t he r}amri es_pf. conput
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For one weryrass., 18 Fpdedi Mo dife Mo’ AQREF o colpitef B2 860 1
i n t helPegitbatothehédding ianametestsh@re snterad tintodthe peroxiesertrs

there is Oﬁbiﬁag%%z”"%'zdié&l d FUHRADIP ' e RifguRl A ik tSdride A, VWAER of
finishes the ol e periphery (figure 1). change has to

be \ade i nthRe WRiding prBgeandSnerelds saizgeFﬁ@ﬁ' of r]-%‘lEIE 03F°Sitrhﬁ th®EBusl y
for all weh@ungrsbati, onghereint ha cRGthal CEBPVLILioR2. idheppavaneédr bync-

position measuring of the welding lances 48. It is possible

15 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 finishes the

whole periphery (figure 1). _

20 If a change has to be made in the welding program-

.me, this is then carried out simultaneously for all welding
.stations 6 in the central computer 82. The parameter func-
-tions may' however only be modified to a small extent in
. order.to prevent the standard weld quality falling outside
\—/ 25 that agreed i;ith the customer for the pipe string. It is
therefore recbmmended to leave. the cassette in the cen'Eral
‘‘computer 82 so that when it is switched off the modificati-
“ons made on the panel of the central computer 82 are deleted
and the original parameter functions remain preserved.
30 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 beads and any
modifications thereto.
) ' In addition the maximum time values will be
35 programmed in the common computer 82 in order to realize the
ring weld 2 .distributed over the various stations in the
shortest possible time. '



tions may however only be nodified to a smakl extent in order, to ‘prevent X |
the standard weld quality falling out'side 25 that agreed wi th the custoner--

for the pipe string. It is therefore reconmended to | eave, the cassette in

the central conputer 82 so that when it is switched off the nodificati- ons

made on the panel of the central conpyer 82 are del eted and the original
parameter functions remain preserved. 30 During performng of the method it

i's possible to seqaéﬂsend\md;eoﬁt had viRhu@i1N Ik PO ﬂaﬁcwm&%@s wet |,
as the sel ecte‘\_I par rifdor tl{bﬁi. di verse | di ng beads andr% 5-‘@‘
nodi f i c&3%hs The T RS nSe § rﬁ QR fbs RaThiqulan

pr ogr amwed.ding ihm@mma,cawumw purpusbrthe cemputert Bo Hsghwl d 2
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wel diSng Ther ey ssetoparamp&em odlare wel Ll nge| antomag icaddywpestfqusr pdse -

t he corrmgga h p ehlehe h an t of , Qr r enot e
cont rol ?ﬁe nev&yeébéét) St{ara eP%va'F%eﬁ‘\?\ngﬁ: Ehed)auggnatglségl Iaygpea?or- med
only i npueblamdias d@eexa)@mmom thg vadHeasethénpreppukeradthden overcone

the val yepgffed Mrk@ont rtliiz@ dpﬁoérﬁaﬁveé fRnd é@hﬁrhhecahﬁﬁ'té@ @b tile central
conputer 82.is again follawe he val ue set in '"a. conputer 80 is not 10

ent er ed IR c &R llﬁw%npgp& Balpg grekr ’t‘b &/ oFAmPRERENI 80 B F ot her

comugt elghtéred Uttty ‘Pentod D ecmpﬁtéheszehﬂl pgder’ kot Avodianitransuigut er
82 can prow de ,.information gg . the welding process to an onboard

corrpute zﬁ?ge?pf%rf ?%‘?‘yﬁ%ﬁ the 15 bridge of the pipe-layer so that
‘the captai:n of theDyorjxsy - peyﬁormangt aife tthe swéhdingicwonkt the cantwal i ng

the Pr Ot a "Ll 9p0vile PiABGHAKE on | abButonesl vaweeléﬁ{gqatsygg

i nf ormat1 0 as contro to an autonatic navi
or war piPRPaRSS cko i anopvbpeard @mua:erzmxmq#cbefwayenstanpecpm &hehese

si gqa Sbridge of the pipe-layer so that the captain of  the pipe-
layer can take ‘this 1nto account in controll:.ng the propul-
sion or warplng of the- plpe-layer. It is conceivable for
such- 1r_1formatlon to be generated as eontrol signals to an
automatic navigation or warping device -in ‘order to control
20 the plpe-layer subject to these signals. .
' Each welding lance 48 is ‘under the control of: a

‘welder workJ.ng practlcally J.ndependently ‘of other welders.
He places his welding lance 48 1n a start position, automa- |

" tically or usq.ng_--_ motors, while -mak:.ng use of switches on the"

25 panel of computer 80 or the remote control 81. He selects \J

the"weldihg'head'te-be cafried.out ahd'adjﬁstsuthefposition
"of the welding lance 48, i.e. in peripheral direction in the
start positiOn; in lance direction and transverse direction
and then sw1tches on the start sw1tch.3
30 ' © Tt is noted that the operator can select the _
starting and finishing points of each weld run. Preferably
he selects staggered start-stop points of successive weld
runs. ' ' '
L -The5welding carriége 21-then-beginsltoerun accor-
35 ding to the programmed speed. one' after the other. the
' oscillation mpvement-starts,-the gas feed is opened, the
welding voltage is applied and the’weldiﬁg‘Wire'feed starts



Each, wel di ng | ance 48 is under ‘the- “control of a welder working practically
i ndependent |y of other wel ders. He places”his 'welding lance 48 in a start
position, automa- tically or using notors, while naking use of switches on
the 25 panel of conputer 80 or the renote control 81. He selects the
wel di ng bead to be carried out and adjus®s the position of the welding

| ance 48, i.e, in peripheral direction in the start position, in |ance

di I‘eﬁLI on BeVingander Ry dwedstingh she tweldewi tagnesadferhcthe ameldingh.
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figure 5. At. t e end ding settor the ance

aut oret@ ca¥eldiRgs¥ine fredi nyedging: ivLtagR cﬁaﬁgleqe i spdapemantne 10

wel di ng WﬂéE&éEGdgaEBEééagaﬁa|bé&&llﬁ%&bhaﬁﬁv@héhkace"Ent shield gas feed
and oscillation nove di ng | ance , return&’lglts startlng

posi tion at maximum gﬁ@ea’ ﬁ&\ﬂgnglaarf ev48 i ’f#é‘“?’bl?ﬁ
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15 further operations take place automatically. If necessary,
the welder can at any time bring to a halt the welding
ocperation of a welding lance 48.

Data relating the progress of the weldlng opera—
tion of all welding lances 48, i.e. all control values as a
20 function of the angular distance a with their modifications
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 i:elating to the momentary angle of pitch e
of the pipe-layer and delivers these continually to the
\/ 25 computers 80. The six mentioned ‘parameters are now set
‘subject to the angular distance g which is corrected for the
: angle of pitch e.
Shown in the diagram of figure 5 are communication
hardware 99, connected to the computer 80 via control
30 electronics 98, and electronics 100 of the stepping motors.
It is noted that the control of the welding
process subject to the angular distance a can also be used
-with welding devices wherein a ring for clamping round a
.. pipe also comprises the rails and the gear rim for a welding
35 carriage.
. The device for measuring the angular distance can
be an angle measuring device based on measurement of the



Data relating the progress of the wel di ng opera- tion of all wel di"ng llances
48, i.e. all control values as a‘'20 -function of the angutar’distance [err]--

with their nodifications as set by the welder, can be recorded in the
central conpu- ter 82. The conputer 82 receives froman angl e neasuring
device 90 signals relating to the nonentary angle of pitch e of the

pi pe-layer and delivers these continually to the 25 conputers  80. The
six nentioned paranmeters are now set subject to the angular distance [er[,
which is corrected for the angle of pitch e. Shown in the diagram of figim
5 are communi cati on hardware 99, codfected to the conputer 80 via contro
30 electronics 98, and el ectronics 100 of the stepping motors. It .is noted
that the control _of the wel ding process subject. to the angular distance. a
can al sk ddhrphagenantg datds®e wker & PerManRPELY F¥PARBFAG round a
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The devjce for suri.ng the, angul “di stgnce g gn anﬁ gasuring .
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per manerdy ythergéanl rpandsl by mealsurinef arehaeedded ooy ethe angbear di stance
2 o, TEBE SLAYL BRSNS N ANPERERAIL0 dhe AR L RURSCE Y e gear i m

26 by neasuring an e nu I'ons or ctions of
r evol ut istrepming hnzomr:pﬁ ng T&lmis)r128vefrim simpleecugisgnpl eompizthgra conputer .

Attention is di 2 +f i t I‘Pf@ﬂt | osure is
di vi ded whi ch J{escr Jé('gsﬁ)a F%%%};%ﬁ we J%V\E 29 %jo pe eﬁggégf pi pes

wher ei ntﬁreepmﬁerﬁt éipﬁq}r%ﬁwy dfs piiﬁé@ %\}F@al ¢95Fﬁ1+herﬁa 8f a pipe .
string afe:nwd dedrt Q:e.qmb;g)t efiel phipe- Iéh@é blF0gd i gl ORhuekeh, V\herelw

Spr ndipedade: B odlura “°”‘°‘ of | Blets Bedfl mytui ' 127882V Petveen
of a pipe strlng are welded to each other on a plpe—layer o _
floating on water,'whereln at a plurallty ‘of weldlng  -
stations a weld is appl:.ed .s:.multaneously. between pipe
ends, characterised in that at least at one of said
welding stations the welding process is automatically
carried out in dependency on at least one inclination
measurement providing a signal which is dependent on'the'
inclination of the" p:.pe—l:.ne due to roll movements of
said plpe—layer. ' ' " ' '
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wel di ng st at i ons the wel ding proceS§s is automatically carried out -

dependency on at l'east one inclination ne&surénent pLQMLdLngﬁars+gna+—%h|ch“‘
i s dependent on the inclination of the pipe-line due to roll novenents of

sai d pi pe-1ayer. [err] CLAIMS 1. Method for wel di ng”l m muﬂwum
of pipes (1) wherein pipe ends of a plunality of pipes

I n I|ne of a pipe string are welded to each other on a-: plpe | 'ayer floatlng
on ter wherein at a plurality of 5 welding stations a weld is applied

Si aneously bet ween pi pe ends, characterized in that the welding
processes of the.plurality of welding stations (6) are controlled froma
wycomon conputer (82), wherein signal'sCI&Id ning the pro- gress of the
meldlng process are provided to the comon 10 conputer (82) from each of
this plurality of welding sta- tions (6) and taht the forward di spl acenent
wf the pipe- layer is controlled subject to the information generated by

t he comon conputer (82). 2. Method as clained in cIain11 characterized I n
15 that the perlpheral di.spl acenent. o eas one Iance

over the periphery oft-t i t\?\l dy fox we %Ig?ﬁﬁ “FFePF'Béd Ss Q% H&# ng

| ance (48) (1) hewherietth diipeanends! ofi @ wpldragikgnoet (4dpese! g1) venéXIdt he

cach 20 CBRERBEREa W (HTRcho8 BiPR, g 25 datFrd’ R, 50 ther “U0

46). 3. Pies- aapépeedamelrsufrl@aammw wadery,i Wheredgyiate & @lumldity of

t oget h | tyal | d
v co Sonbfathy® Sabldie dSHbIH 18 Sbdfied PE1R01RARERESTY Wikyedl |
of wwel di ngPEPQt |em¢§.( 6¥ha§ﬁ§¥a€ﬁ-§¢ﬂzé@ bi;hatc&hﬁ)rwemml P@‘@ﬁﬁﬁﬁ@ﬁ C::2)
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plurality of V|ces sl tua
common computer ’ where:m signals concerning the pro-

gress of the weld:l.ng process are provided to the common
10 computer (82) from each of this plurality of welding sta-
tions (6) and taht the forward displacement of the pipe-
layer is controlled subject to the information generated by
the common computer (82).
' 2. Method as claimed in claim 1, characterized in -
15. that the peripheral displacement of at least one welding
.lance (48) over the periphery of the weld (2), the welding
wire feed of said'ﬁelding 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
20 Ccontrolled with the -use of an electric stepplng motor (28,
'"'60, 40, 46).
: 3. Pipe~layer comprising a vessel carrying a
device for welding together pipe ends of pipes held mutually
in line of a pipe string, said device comprising a plurality
25 of welding devices situated at a plurality of welding
stations (6), characterized by a common central computer
(82) with a central computer program which exchanges control
signals with said plurality of welding devices situated on
" said plurality of welding stations (6) and a pilot house of
30 the vessel being provided with a terminal receiving from
said central computer welding progress information signals



sai.d plurality of welding stations (6) and a pkke%~heuse~gi_39_Lhe vessel
being provided with a term nal recerv ing fr central conp we

| di'n
progress information signals [err] * w"uwl\"ugllu
enabling the steersman to steer the drive neans ormard
di spl acenent of the pipe-layer in dependency on meldlng progress
I nformati on signals generated by said central conputer (82). 4.
Pipe-layer as clained in claim 3, characterized by at |east one S
stepping notor (28) for driving thebgerlpheral di spl acenent of a wel di ng ‘
| ance (48) over the periphery of thesweld (2); at |east one stepping notor
(60) for driving a welding wire feed of a welding |ance (48); at |east one

st eppi ng notor (40) for driving the radial distance of a welding |ance (480

rel ati vEnERLiRG wEP@ FHRETEMATet B ShRADr the | QBIVeHReR8pFG ot or
(46) foardwngng:ﬁéle forgzad nayepmabeﬁéna vefdlﬁm |§ﬁl?é-ﬂ.é§ér 5n A as

I d I f h b |
2" har o RBSSEA G s PF bitF W HS, CPEPRREST o s SmaBielh FRg A ) nos. 6.

Pi pe- | ageneraied byl siaidd cenitral compmter3 (A&)st antial |y as herei nbefore
described withyrefepqiee §qJde aGROMPUWL Pael aWH0S- claim 3, -
characterized by at’ least one stepping'mbtdr (28) for
drlv:.ng the pern.pheral displacement of a welding lance
(48) over the periphery of " the weld (2);

at least one stepping motor (60) for driving a Welding~n o/

wire feed of a weldlng lance (48); : :
at least one stepplng motor (40) for driving the rad1a1- 
distance of a welding lance (480 relative to  the weld -
inner dlameter, and/or_' ' _
at least one stepplng motor (46) for dr1v1ng the -
zigzag movement of a weldlng lance (48)
| 5. A as claimed in ciaim 1 for welding together.
pipe ends of pipes, substantially as hereinbefore
described with reference to the accompanying drawings.
6. Pipe-layer . as claimed in 'claim 3
substantially as hereinbefore described with reference to
the accompanying drawings.
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