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METHOD AND APPAPRFEE 2R ORBERVRTERR BRRECH A OF PI PE PI ECES AND BOLTP-2
THEREFOR In order to enable the realization of nut and bolt connectgiﬁﬁ?,ag(bn—‘)’
particul ar deep under the water surface, thg invention provides a W@d as
stated in one or nore of the clains 1-3, in addition to an apparatus'as
accord- 5ing to one or nore of the clains 4, 6 and 8. The inven- tion also
provides a bolt as according to claim9 de- signed specially for the

application of the invented nethod. In {%(awi ngs. 10 Figures 1-8
show successi ve steps ‘ﬁq%mdé?m&%% M’F&H?"%F QOWIF%ece;
Figures 9 and 10 show r espectOFvEERE PERGES ARD: BOST, TERRBFORN appar at us
according to the invention; Figure 11 shows a nut magazi ne; 15

Figures 12 and 14 shoyy siféVi@anh1 & ﬂ;fﬂgﬁ%@}%&dhgﬁﬂ& ofnd

appar atus accordi n&‘to e 1nventiop In successi v eps, |1g'gcures 13
and 15 show a t ofCYREGFIARE, A PRFBICHIAY dRfR Under, the walex minface,, - 20
Figure 16 shows thacinventddn pirovides o retthod ametated &n g o mbEeshows
ahsect ion offf ][asfienema{ima‘ 1f-h9]9_iﬁ? a&mdﬁrwraéﬁa@blara&mw%c&zgpd 19
show views of ofr i agg .. _Figures
21 and 22 sho%v v?%é\segfgagr(ég Fége%%tféf%uﬁe“dfg Glglgnﬁré'g@zés@v\vgna
section al ong t helfR AlseRuavides a pokt Af @@Pﬂnﬁagaeﬁ%%'ﬁl%;d%o

Fi gure 24 shows sigmed specdallyf £6r gthe appldrcdtidopeofsthecinvwanted gure 25
shows a section gpe¢k@gponding with figure 20 relating to a preferred

enbodi nent of the app ".ng to the invention. 2 In the met hod
according to the inve%_%%}%s #ggﬂl"g%'stance two pipe pieces 100 which lie on

a seabed 10114t a depfiFuxes dr8; ARPW RYCOPESLVE SLEP8pPACERR HndrruRtes:
displacement of a pipe piece;
Figures 9 and 10 show respectively a top and side
view of an apparatus according to the invention;
Figure 11 shows a nut magazine;

15 Figures 12 and 14 show side views of a preferred
embodiment of the apparatus according to the invention in
successive method steps;

Figures 13 and 15 show a top view of a fraction of
figures 12 and 14 respectively;

20 Figure 16 shows fraction XVI of figure 10 on larger
scale;

Figure 17 shows a section of fraction XVII of figure
16 on larger scale;
Figures 18 and 19 show views of fraction XIX of

25 figures 14 and 23 on larger scale;

Figures 21 and 22 show views of fraction XXI of
figure 10;

Figure 23 shows a section along the line XXITI-XXIII
of figure 22 on larger scale;

30 Figure 24 shows fraction XXIV of figure 17 on larger
ecale; and

Figure 25 shows a section corresponding with figure
20 relating to a preferred embodiment of the apparatus
according to the invention.
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yokes 106 (fPRyB4Eghe: 3 AL & STEREY BRe’PXie mutually 5 in |ine -anf-3
mut ual Iy connect with their flanges 102. One yoke 106 at a tinme is herein
pl aced horizontally by neans of its tel esc%oi c legs 103 provided with
pivoting feet 105 (fig. 1, 2), a gripper frane 104 is displ aced in

transverse direction ¢qf flﬂbpﬁ 9&8&%%&% | 8b1 ¥fet Snvdita otd means

of hydraulic cylinders to a.f05|t|on gg iecé the oke

106 is noved doitRESE O PRBpITieRns 498p¥ ‘ég gﬁlgg‘?’hfg 01 %

cl osed round pi mm:ihe@@ _f.QG bystanaes lokmaare| dhsplade) yhmepakeof06 with

pi pe piece 100 iyoked 306, (Mgreﬁ-fmersu@hpehateeaeﬁ&mﬂ&&d 91@ @ptasElly These

operations cgn e, r‘i&%ai fgxi o?}n%ﬁlgi¥ﬂk@h%%€ tblsa %Eq020
)

| ongi tudinal dire ns, of draulic

tl n O e | eC ?I
cylinders 110 ( g EE 3 tim E‘Qﬁgbg %E% ll‘b'f')i"‘? uBY| %l‘h’l i ne,
which is controlﬂlfed-tfsr &ﬂaﬁcmmﬂegaoéﬂatDucvéﬂedl‘eit(mmi)vorlltg(fegt 10), a
posi tioning framesliZigowe; ez f roxdpplecpframpl noedi flieplacgdpenpi ece 100
on legs 113. PO%&%%%%J aﬂl@cﬁ% Eag &g@i §eéemodvrﬂm1%eaf 00! t

wench 3 25 vvh| Iace itionin [a 112
further car™s g f%‘?c}%ﬁ%rag‘gli e?%rfcgi Pﬁé H¥erse
hydraul i ¢ not or§ eBGB@sPEQmGOQ- khe vekecho® xﬁameﬁeéomm.era hal f
;ﬁg ]91; 2 \rll\zitcgag&z!.m' rhbblﬁiippdrttf:l@ms}l yrﬂppefeﬂrama a1 odr arschlbseae 113632
9 Lo, PPN oty S BEL e S annd
posi ti on engagi BiBf p%"ﬁﬁpeegg 18 %‘ﬁ‘éh %"%@f%f&' PdPERieS/ipport s
on a pipe pilécem@Oiw digptacetle 118. Nut magazi ne 4 has 35 for instance

16 conpartnents 5 di Thekb Ubpslravionst Banpbé | pévEarad\d dptdiong 1y hetiigonal

utvar d b'ynaegf)? B (RO LB Rbhg Eud St (LRI beO e bt Cibgs roed
di mensi oned conf RE ’L'J'f)?/e r?eoé’ngyof'efﬁf) $h “f]rjr%ﬁf'&ﬁnfiﬁﬁﬁs %O (fig.

18, 19) that splfAg.12d.cannot overcone this friction. The bolt wench 3
(fig. 16) ceaprises whenepipe fgiates 100 lie mutually in line, which is
controlled from an Remote Operated Vehicle (ROV) 111
{fig. 10), a positioning frame 112 lowered from a ship is
placed above a pipe piece 100 on legs 113. Positioning
frame 112 transports a nut wrench 2 and a bolt wrench 3
25 which are placed on pipe pieces 100. Positioning frame
112 further carries pump means for hydraulic fluid for
driving the diverse hydraulic motors of wrenches 2 and 3.
Nut wrench 2 comprises an upper half 115 of a nut
magazine 4 which is fixedly mounted on a wrench frame 114
30 and from which two lower quarters 116 are suspended by
means of cylinders 117 for swivelling between the cpened
position of figure 11 and a closed position engaging
round a pipe piece 100. Wrench frame 114 further supports
on a pipe piece 100 via a saddle 118. Nut magazine 4 has
35 for instance 16 compartments 5 distributed over the
periphery and having a hexagcnal profile, in each of
which compartments is received one nut 6 which is urged
outward by a spring 119 but which is held so rigidly in
its closely dimensioned compartment 5 by means of rubber

“ﬁﬁ‘iiﬁ‘ti*i‘ifﬁﬁi“uﬂin
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121 whi ch i s %PEACIE SR 1 S SHERP S TPes 2452 and which 5 is |owered 6nfo a
pi.pe piece 100 by neans of a saddle 123. A saddl e-shaped supporting head

124 is slidable in axial direction relative,to saddle 123 by neans of hy-
draulic cylinders 125. Saddle 123 can be arnchored to a pipe piece 100 by

means of hydrau'fﬁ%&ﬁbﬁ% hzfﬁot(ﬁ?é 1%0 49 SehBt NSpAihg A1y ¥3AndE3

nounted to supportin ét: ans of aring bearing 127 is rotated
i nto an angul ar 3

ear ring 128 and dri vi n%egear 129
such that four vvrencﬁ'&? bo #DWW% &fganelfzecamrm%d%mnﬁ tA™Rase
at nutual angul arzyliviiadcds pro@ided Miths fdoatert badbes o Andewbdth hol es

8 of flanges gl0%4 Qﬁ ,&wgg&i,ng %ej gobh fHashd oG 'Rlddileve to
h f 12 t t
;i R R T T
k- 48. | th
B: ‘p:)e l;!Oeces 180 daram Jopt |$ahdyrsvizﬂ c@asidlehtRy bynpbecnnaig:nddetyoggs 102
(in which pipe Fi-l 1%0.-@ 368 ﬂf't@aﬂﬁﬁt warhawasmpt&%rgﬁewwaﬁe-

2552 190 S e i VT i o e i B 192 °

cylinders 130 (fbxgmems of) Ruﬂ-'t-lFQ bﬁ%ﬁﬁ 137 Ag Tavrted 1INt ARIHAR%Zi ne
4 strikes agai nPosgien byoneansi phHian gkd2 efing ﬁnangmd]dﬂvfﬂgegeawpms ment s
o> wth nuts 6 ars%daamm ¢60LSkFeh éxfdaatalo\/ﬁ.ohacbal snhei»ﬁﬁe & 265akias 9
drive nuts 6 ins cc%r)ger to s€r| n% act |ton,.1 &1}71& %< ?n g; ri ngs
120 is overcorre JEERRa SI n a Socke 3, whi ch
i s urged by %ar#%fsié@ﬁﬁﬁngpms#% (?C’cli‘FehﬁégFt Boffs ¥02gurEe17 on a
nut 35 and whi clmippohtiingnhbgd 136 ﬂwcﬁh&mﬂdaplacaﬂarela;t.’g@rtq wrenelk and
t oot heg \mgel S %%gﬁtzz&aaﬁcffr%m ?smt:sgfshg%oextaaetw@b b1 Q@\l&d gnd 32 t
fhe free end of WARPIRCIRTe BT cREPRSFGbE, npacly a4, 14 e b3 o Beahll 0|
number of, for ianstimec49iorakped roung g Fg-cbréEe@GSI’é\m@F%é’\PeP&GﬁFcal
surfaces 67 20 had e esSer 6 CEarfijesC A-02Cc inWlihet hehe qripes lpieceBat@0 73 of
a piston 69 of g QouigeRQE1PedditdiINiGhtMY BY pivdtiws the yokes 106

(in which pipe pieces 100 are held) relative to each

other using pipe pieces 100 as pivot axis.

Together with wrench frame 114, nut magazine 4 is
25 moved relative to saddle 118 toward bolts 8 by means of

hydraulic cylinders 130 (fig. 14, 15) until a positioning

cavity 131 of nut magazine 4 strikes against a position-

ing pin 132 of a flange 102. The compartments 5 with nuts

6 are hereby centered relative to bolt holes 8. Bolts 9

30 drive nuts 6 inside counter to spring action, whereby the

friction of rings 120 is overcome.

Each wrench 30 comprises in a housing 7 a socket 32
which is urged by meane of a spring 34 into the position
gshown in figure 17 on a nut 35 and which is driven by &

35 hydromotor 40 via its gear ring 37 and toothed wheels 38,
39. Each sorew bolt 8 has a protruding grooved end 62 and
a fixed ring 63 at a small distance from nut 35. Present
in fig. 17 at the free end of the grooved end 62 is a
welded clamp 64 consisting of a number of, for instance

40 three, clamping pieces 65 which have conical surfaces 67
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by means of ‘BRIt AAPH SHOFEE26T>* 8t f aces 68 co-act with'a 73
conical surface 73 of the piston piece 61 5 of piston 74 of a hydraulic,
doubl e-action cylinder 72. O anping pieces 65 are urged apart by tangenti al
pressure springs 75 arranged in each case in each separating surface.

Piston 69 carri e&n& &w) tsuﬁawabctn idb-alte ieRPthe &6npesl téurfaek Uhaopi ng

Bl ectrical senad Bty eipg% e E‘F% B e X anp ng
posi tion. The rif¥ by, means ofy ﬁ'ﬁ o#{l o%‘fﬁ%f 8%orrprl ses

axi al pins 81 wretack erimhgedcaniesalf r'@mfm 9 aéthstPBQ% P35°ByéLprings
80 and recei ved ¢f ;Qﬁﬁdmmuﬁfhﬂhﬂﬁiﬂ&ld&d dbublle - abetor neyldinded B2. sl i di ng

s ool oa wiin AP YARCERCEE R g aPii By Ehlirkia T plepButh o7, 74

%. rin sl eeve 87
which is gui ded ¥RFEIRGH -5 AZFBRIEH, NG Bfeﬁc |%%qa}rcat| ing 88.
Piston 74 is | ockuexEaagi nst rotation by means of axial rods 96. During

insertion of bolts 9 glrg&nf lsgnesﬁzﬂéb?a(bbgg; 29 whight e cherqlampingre

cl osed and t:ﬂ? &@%ﬂ% Eglq?:{ﬁ e%“%gftai%%ﬂ&tcﬁ&p%{ 91-

arrangi ng of ar e |senga e

nuts 35 are dr| \ﬁ%?‘by’ 8 oppogiLe gpopie 21’01"'1"?1301"5@? sot ate
the bolts 30 9 wwwited orcoyplader Fhand thug ingigates thei qlﬁ%@é“ﬂl ngs 63
and thus screw thegadidd. the nuts 6. V\hen nuts 6 are screwed agai nst a

fl ange 102 the suppor, en%. gae;, ‘k Eﬁﬁfgbég B?U(%iﬁwfn&ora&s gfrl hgs

away fromfl anges 10 t he

f
63 are novedl%lvveﬁp“ﬂﬁ)irﬁ%taé‘ &% p tq“?'e"’ I§eHREd A% AP0 P8 f‘
fl anges 102 wi t lagadrisdte mtebpisy B goy\spRingss 8noanv\hreeebmd sy consipaews f ast

by cl arrp; 64 ancheddd B3 GG whLcl) witieepezgized ayaeri@mq B12ecwads? axi al
t en- si on, NG qO0 r Rde 0 Screw
the flanges 102 wérﬁ}% %algﬁggih\élg% j’;ﬁﬁ 85°be"RLL" 85 @Eif q-,d B} ¢
iston 74 is seale lth at least one sealing ring
20 relative to sliding sleeve 87 which is guided over th-
readed end 62 by means of a plastic lining 88.

Piston 74 is locked against rotation by meanes of
axial rods 96.

During insertion of bolts 9 into flanges 102 (fig.

25 12) the clamps 64 are closed and the pins 81 of fixed
Ting €3 engage into nut 35.

During arranging of nuts 6 (fig. 14} clamps 64 are
disengaged from bolts 9 and nuts 35 are driven by means
of sockets 32 and motors 40 in order to rotate the bolts

30 9 which are coupled to nuts 35 via pins 81 and fixed
rings 63 and thus screw them into the muts 6.

When nuts 6 are screwed against a flange 102 the
supporting head 124, and thus also housings 7, are moved
away from flanges 102 by means of cylinders 125 so that

35 the fixed rings 63 are moved away from nuts 35 and the
disengaged nuts 35 move toward flanges 102 with further
driving by motors 40.

While bolts 8 are held fast by clamps 64 and cylin-

ders 72 are energized to place bolts $ under axial ten-
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After release o% g?arrps m[ﬁe PEPTRFSFCR %5 an be renmoved, four of hef-®

bolts 9 can be placed therein by 5 neans of the ROV and these can be
inserted into flanges 102 in a different angular position of ring bearing
127 relative to supporting head 124. Instead of using a nut wench 2 a
flange 102 can bsipnpvnuesl 38 axecdrbeén by medhaicth moteors 40npardrimyt 10 10

Tg;nged thereon %%gﬂcr&(?)tﬁé‘ ffﬁt&h'h Qgi ‘Eof!fb 3 dl'ﬂstGe%HSQtﬁﬂ\’arfl flagge
y a spring e i be rau riven cl anp

i s recomended, anot h%tg$%%§feaﬂ L@W& ‘%/ Ib&ﬁ-%\,")‘/'sﬂ f‘f §5n al so
be used. 15 regovied., vﬁ@mwtbsrabouﬁﬁfa gzam:bezﬂasep\r §he¥&%n>bmsed The
wench frame 83 wéaneodf i theRovedndntbess maarpikec dnbtted RS SEfingeg0

saddl es 14 and Leo Pisha ¥ 2a60EDEN @ﬂﬂo%&e&%@ﬂ bt eiagpseﬂﬁff 1530 by
means of a hydrau aI I% d{)erat ran%%;rﬁse pin 16 reSpectively 17. By
20 fixedly clanpf® %at[: & fPPPA - % relative to wench frame 13
to pi pe piece 100, th@%&%ﬁﬂ:w f P&ﬁ%gl@, 4t wrenshs 3| ac dapge o192 canobeaddl e
14 and, conver sep:yovid:edma: each bble Hodled witlhnapatts edepartmerthaosaddl e
14 is forwargl -ﬁﬂ&@f@&tﬂﬁefé& oneey. témpqri Wﬁéﬂ“&sr e%gggeh?é e

novenents. (We e in the sane

rre I s also.dis

manner). The zer® P ?"fﬂf'q) gga?\ééllyr Bréﬁr can be realized by
means of a V-shaped M@@’cﬁh@ndmm% 1dopliy drbyen xdampl §€d to
pi pe piece 100. fecresommihdelds mp@hér,offowtmmmb théchanicaiigndatied by a
fl oater body 24, gutcﬂ@% 168pdusei vel led slightly relative to pipe
pi ece 100 by, ans of_th Q_L ol head,18 %ﬁb ﬁe set E el re UI red
angul ar posi T on by &regc g‘b% 95 4}s5ant &8 PRE %%ﬂq’ gear
ring 19 and a drThe Wrepaly fxemenkdhereptHis placpdopn Mﬂimnsn:ﬁeelﬂ

nut wrenches 21 by aneéand igfe twot baddilés A andS 15Eahlchr eanhedldh Ganpri ses a

housi ng 26 and 2 b I hﬁ@%g n and
40 urggd tomrd%{%é@?%?e%q gkw %%géétm%fo? %ﬁggféeilégp ﬁggbt ed
to receive a fP tFér ?ﬂg @& 16 respectively 17.
2 fxxed clamping the saddle 14 displaceable relatxve to
wrench frame 13 to pipe piece 100, the wrench frame 13
can be displaced relative to saddle 14 and, conversely,
in the case of a fixedly clamped saddle 15 the saddle 14
is forward displaceable in order to perform the required
25 step movements. (Wrench frame 14 of fig. 12 is also
displaceable in the pame manner).

The zero position of the angular displacement can be
realized by means of a V-shaped angle section 22 which
co-acts with a pin 23 welded to pipe piece 100. Because

30 the weight of nut wrench 12 is compensated by a floater
body 24, nut wrench 12 can be swivelled slightly relative
to pipe piece 100 by means of the ROV.

A tool head 18 can be set in the required angular
position by means of a ring bearing 25 mounted thereon, a

35 gear ring 19 and a driving gear 20, wherein a plurality
of, for instance four, nut wrenches 21 lie in line with
bolt holes 8.

Each wrench 21 comprises a housing 26 and a nut

magazine 27 mounted rotatably and slidably therein and
40 urged toward flange 102 by a spring 28, which magazine is

- This Sheet Has Been RTlaced
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nuts 6 (fig. ﬁ fg) %%%Df&o?mpm%ﬁ 788%“@% hexagonal internal profife.
Nut magazine 27 is driven via its gear.ring 29 and a driving gear 31. 5
Hydraulic motors are present for the di verse drives. Nut nmgazi ne 27
contains a push nenber 41 which is provided with three L- shaped | eaf

springs 42 whi ch Jehgda e8! tede Ve acbmﬂaﬁ asePi For idbradidel kaRc (0 a

rubber friction rj {s startin 05|t
t he saddl e 15 hagn‘g% ;ﬁal(fl?h #hcezls\kn ﬁﬁzfiﬂ sﬁ‘?oﬁﬁs%e% h in
each case is driidtexpad hrr Nt aﬁaamneh%hut%rwetbﬁéanmsvsmm at a

time the push rrer:ﬁerg 29 and arukwﬂng Geaki Bh.are present. |In conbination

with this wengch 21 a aﬁmé%&rlﬁaya :eaeﬁecﬂ:faa?e mbeﬁsbsamlcal

to wench 30, except t he now s, g uous fIX sh‘grefﬁgr ably
PRER*1R 47hSPREALNS anﬁ‘t‘a "5&% Fe 8857 3® each

omtted. Bolts 9 are il’ilg
case, a nut 35 iQ’Wriéﬁéd"the%?%&séhﬁgﬁﬂn%?aﬁ FPEIRAS 1‘(?2"' ightin Ehe e
ti ghtened by enengiturmgd2fecyiomaet &2 pinspuin3ddditiemr ewed fubbdmer to

means of ol a""' ' %‘%'*S#B‘S“ g E°‘?%'e?e“ef%'s*’% B g hes
126 from boI gﬁ?ﬁestg ﬁi?*fx'eg" g?%s ’#by 25
means of the meﬂiﬁesyaﬂep‘-}%r t*éd"l'x b %?h%#chlcﬁw danAsiver O Ifes
126 are sw vel | e¢dylindagh4Bnamhgiichwehi £eé tley oné sk fwidthnat arteimhes 21

are screwed ther %heogushom:k@r Ui8haStHE: mhils 08 AR dIP 1Y Pridbbie O
positioned in their ction rlggi%lzo on the

ar t
nuts 6 rubber stri ps 2 ¢ ‘ébh’ﬁéﬁ&eﬁgsh {ﬁ% i %‘F"M‘rsﬂgf’eﬁﬁ mfar t -
ments 5, for 3Fnstkgsse neﬁﬁ’é FRssdwWBich imcidenbifms to wrengh 30r axgeRt of
nuts 6, which strehat bhiengowbngierfloousi tieead| eidg 63 iien prefaesblyuts 6 and

the inner walls 3h19te80MBAIISNabeoinkbrOlh V1A Mitles ] ROKAE cOAPCLi ON

has to be made, for mahance because aced sane

wrench 3 can be §5EGVe@nBPetth 8ﬁ%’ 07‘ "?"ﬁ"e %r?u }.Fé:geg%ps Ph%?‘Frhﬂﬁ?én
Control and dri vﬁaglaﬁteacﬁlm@ﬁ2b sbaltsichaxrmightened bynhenexrgiginghi s
pur pose. @OAl ¥Blinder 72 and nut 35 is screwed further to flange 102,

all of this while the bolts 9 in question are held fast

by means of clamps 64. Clamps 64 are thereafter released

to remove wrenches 126 from bolts 9.

Wrenches 126 are once again filled with bolts 9 by

25 means of the ROV and these are inserted into other holes

8 when wrenches 126 are swivelled through an angle,

whereafter nuts 6 £from nut wranches 21 are screwed there-

on from the other side.

In order to hold nuts 6 positioned in their compart-

30 ment, instead of friction rings 120 on the nuts § rubber
strips can be arranged on the inner walls of nut compart-
ments 5, for instance in the middle of the hexagons in
axial direction of nuts 6, which strips bring about a
considerable friction between nuts 6 and the inner walls

35 of compartments §.

If only one nut and bolt connection has to be made,
for instance because a bolt 9 must be replaced, the same
wrench 3 can be used, wherein only one of the wrenches 6
is then driven. Control and driving of each wrench is

40 dependent on the others for this purpose,
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1. Method f SPEBATEr AR AP BaPIEDFIh BB TRt h nut and bolt connecti 6% of
two pipe pieces (100) provided with flanges (102), characterized in that a
frame (126) of a bolt wench (3) conprising,a plural i—t—y—O-f_AAL&Dthi£§0)
nounted on the frane (126) is positioned with bolts received in the
wrenches (30) relative to the bolt holes (8) of at #imﬂnm"mﬂﬂ
and that by neans of the plurality of wenches (30) t (ﬁ ved
therein are inserted into bolt holes (8) in the posi- 10 ‘i dnell situation
of the frane (126), these bolts (9) are &&M¥ed with nuts (6) to form nut
and bolt connections and these nut and bolt connections are-tightened. 2.

Met hod for underwaterq M(? %%Eeﬁﬁ %/{% & Milituadndohabbt L6 NAEH aae of
t ' ' 0 d 102 d

o, Pie P sces, (90 i UL e ﬁr;@ m?%?e mieter (ISP, "
wrench (2) whi chwithpflangest{108)st charagharinah Ao, &has7s {Fame (12634apt ed
to receive a pl ubgl atyopé witdnch( )} Compéeidingy faoplaraddbyi af wrahches

di sassenbl i nggat &% Bh efﬂﬁ&eé 0)igd %gtiqqoﬁgdeamg{ Q;oltherel n

nut and bol t conrgle I ONS o? | ange LLACRY
fastened by rmean$ ﬁfrﬁ?et%t "8?;8 3% g g &égl n that at

| east one wrenchh¢es3(8] of atpdeast e 1f%% &Wi batPYs FERBP: S
(14, 15) 25 SUpaﬂrthﬂgpmrdmﬁuyabfawrdc}tbsstMem m:m pe) preared ved00) |
and that the wepalr(fn &) -$RbacRh 'Hl?cl@'w:lleat ug)nah éhé geidion of the
pi pe piece (100) I, X1 14 (o] 1

the pipe pi et (Eﬁéﬁl g‘%tﬁ% gnﬁé‘ﬁ %"é’f“f% ﬁxp%g B%% égl}p% t 30
(15) is displ acedombi.aed\ﬂeltb mute Hehetpifagan )and4 OAB pﬁ?‘a%

perform ng the ngh8oghase Chwiti m bB1€| Gdrneot ibr ate tlightetedi zed by a

frame (126) and a bol :?&t,t r Wit ese( 30)
nmount ed on the frame ;#r:terel n each o afecﬁy “ﬁx&#i @ohh)éceioﬁw %hgft f or

es 3(% g
recei ving a bol t 8p8) PoAt cFPMneakiaRa At % e("?%) g eﬁ?% &t ve
means (38-40}5anwibh flanges cl1f2p)., (6‘!1}24@9%# trd &l‘i’&%!‘%?né‘mr@h i s
energi zed by tenghgplied nEad posifionéd Wppeeaisiofaatclaasedone mitai m 4,
characteri zed | Nwrench (2) which comprises at least one nut magazine (27)
which is adapted to receive a plurality of nuts (6}.
3. Method for assembling and/or disassembling at
20 least one pipe piece {100) located underwater, wherein
nut and bolt connections of pipe flanges (102} are re-
leased and/or fastened by means of at least one wrench
{2, 3), characterized in that at least one wrench (2, 3}
is supported by a frame (13) having two supports (14, 15)
25 supporting at mutual axial distance on the pipe piece
(100), and that the wrench (2, 3) is displaced in longi-
tudinal direction of the pipe piece (100) by fixing only
one (14) of the two supports (14, 15) to the pipe piece
(100) in a displacement period, while the other support
30 (15) is displaced relative to the pipe piece (100).
4. Apparatus for performing the method as claimed in
claim 1, 2 or 3, characterized by a frame (126) and a
bolt wrench (3) comprising a plurality of wrenches (30)
mounted on the frame, wherein each of said wrenches (30}
35 has a shaft for receiving a bolt (9) which is bounded by
a socket (32) driven by drive means (38-40) and by a

i T



' [ RECEIVED ’B'UZB 20: 16 1?98 aT 533-0654 PABE 9 (PRINTED PAGE 9) 1
that the shaft2fZ242LY FOMRELEYTE T A7 2484 which is 5 fixedly connBct ed

tq the housing (7) of the wench (30) and which fornms a stop for at |east
one pin (81) which is received slidably in_a fixed ring (63) of a bolt (9)
for nounting. 6. Apparatus for performng fhe method as clainmed in 10
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and bolt connectl plpe preces (100)~| ocated
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rality of nuts (&g ?_heAaagf@tw a%0C batiiBEdi Bych ariad, (3 awhithriged in
that the spr |§gé€f ﬁ@#’% (rzgt%l Qﬁe( ﬁgh E | ng) ao UWhd QrefthVesgh does

not overcomne on _neans rpgght}%;gewﬁéﬁojﬁn ng

conpart ment and &g "("G-Fh2§°r'P%c9e|“\Fé’H’ fREr 8Fnle
the nethod as clrsicedorednstidams, mchafaueérrzeﬂ (63) Rk abolEad?) ofRx wr ench
(2, 3, 12 corrpru{mﬁifrarre (13) having two supports (14, 15) supporting
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are each provided w nmeans for xedl hoI

h
rel evant supifor €l@de 215?“‘Bﬁi‘i’rﬁg F pEtprFEEBCp] 5}) & f the
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the supports (14ipklind piéfes Nilowd Lvcaesdethddrvates) icharaptenired of f
means (130). 9. ,Bol 9§Hf or 6}1 ut(ﬁgdcgﬁb;.lgggnggt %ﬂat?fon%' % s (100)
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than 35 thasximilitengthnotstid)s ring (63) is arranged in a continuous

hol e (83), which pin«8abphfatli Wsiedalibseen E18iRN6lS dlsraczeshioad dixi (84)
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side with a stop
Hygs utward does not overcome the friction of frietion
means {120) acting between a compartment and nut (&)}
20 received therein.

8. Apparatus for performing the method as claimed in
claim 3, characterized in that at least one wrench (2, 3,
12) comprises a frame (13) having two supports (14, 15)
supporting at mutual axial distance on a pipe plece

25 (100}, which supports (14, 15} are each provided with
| holding means (16, 17) for fixedly holding the relevant
support {14, 15) on the pipe piece (100}, that at least
one of the two supports (14, 15) is displaceable relative
to the frame (13) and that the supports {14, 15) are
30 nutually connected via driven pushing-off means (130).

9. Bolt (9) for a nut and bolt connection of pipe
pieces (100) located underwater, which bolt (9) is pro-
vided with a ring (63) which is fixedly mounted thereon
and in which at least one pin (81) which is longer than

35 the axial length of this ring (63) is arranged in a
continuous hole (83}, which pin (81) is provided between
its ends with a shoulder (84) which co-acts on its one
side with a spring (80) and co-acts on its other side
with a stop (85).
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